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09/526,193 Search Strategy 

(FILE 1 HOME * ENTERED AT 07:32:54 ON 05 JUN 2001) 

INDEX 1 ADI SALERTS, ADISINSIGHT, AGRICOLA, ANABSTR, AQUASCI, BIOBUSINESS, 

BIOCOMMERCE, BIOSIS, BIOTECHABS, BIOTECHDS, BIOTECHNO, CABA, CANCERLIT, 
CAPLUS, CEABA-VTB, CEN, CIN f CONFSCI, CROPB, CROPU, DDFB, DDFU, DGENE, 
DRUGB, DRUGLAUNCH, DRUGMONOG2, DRUGNL, ...» ENTERED AT 07:33:09 ON 05 JUN 
2001 

SEA (ATP (W) BINDING (W) CASSETTE (W) 1) OR ABCA1 OR ABC1 

1 FILE ADISALERTS 

2 FILE ADISINSIGHT 
13 FILE AGRICOLA 

1 FILE AQUASCI 

1 FILE BIOBUSINESS 

3 FILE BIOCOMMERCE 
121 FILE BIOSIS 

5 FILE BIOTECHABS 

5 FILE BIOTECHDS 

69 FILE BIOTECHNO 

23 FILE CABA 

18 FILE CANCERLIT 

134 FILE CAPLUS 

7 FILE CIN 

5 FILE CONFSCI 

6 FILE DDFU 
682 FILE DGENE 

3 FILE DRUGNL 

8 FILE DRUGU 

3 FILE DRUGU P DATES 

8 FILE EMBAL 

94 FILE EMBASE 

82 FILE ESBIOBASE 

28 FILE FOMAD 

6 FILE FSTA 

64 9 FILE GENBANK 

1 FILE IFIPAT 

1 FILE JICST-EPLUS 
41 FILE LIFESCI 

109 FILE MEDLINE 

35 FILE PASCAL 

2 FILE PHAR 
6 FILE PHIN 

566 FILE PROMT 

131 FILE SCISEARCH 

6 FILE TOXLINE 

4 5 FILE TOXLIT 

32 FILE US PAT FULL 

11 FILE WPIDS 

11 FILE WPINDEX 

L1 QUE (ATP (W) BINDING (W) CASSETTE (W) 1) OR ABCA1 OR ABC1 



FILE MEDLINE, AGRICOLA, CAPLUS, BIOSIS, EMBASE, WPIDS, PROMT' ENTERED AT 

07:36:56 ON 05 JUN 2001 

1048 S (ATP (W) BINDING (W) CASSETTE (W) 1) OR ABCA1 OR ABC1 
L3 367 S L2 AND (INHIBIT? OR BIND?) 

L4 211 S L3 AND (HUMAN OR SAPIEN?) 

L5 101 DUP REM L4 (110 DUPLICATES REMOVED) 

FILE 1 STNGUI DE ' ENTERED AT 07:41:53 ON 05 JUN 2001 
SET SMA OFF 
SET SMA ON 

FILE 1 STNGUI DE 1 ENTERED AT 08:19:28 ON 05 JUN 2001 
FILE 'MEDLINE' ENTERED AT 08:30:11 ON 05 JUN 2001 
FILE ' STNGUIDE ' ENTERED AT 08:30:17 ON 05 JUN 2001 

FILE 'MEDLINE, AGRICOLA, CAPLUS, BIOSIS, EMBASE, WPIDS, PROMT ' ENTERED AT 

08:48:01 ON 05 JUN 2001 
L6 1048 S (ATP (W) BINDING (W) CASSETTE (W) 1) OR ABCA1 OR ABC1 

347 S L6 AND (LIPID OR CHOLESTEROL OR LIPOPROTEIN OR HDL) 
L8 163 DUP REM L7 (184 DUPLICATES REMOVED) 

L9 31 S L8 NOT PYM999 
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MEDLINE 
2000191593 MEDLINE 
20191593 PubMed ID: 10725792 

ATP-binding cassette transporter Al (ABCA1J in 
macrophages: a dual function in inflammation and 
lipid metabolism?. 

Schmitz G; Kaminski W E; Porsch-Ozcurumez M; Klucken J; 
Orso E; Bodzioch M; Buchler C; Drobnik W 
Institute of Clinical Chemistry and Laboratory Medicine, 
University of Regensburg, Germany., gerd.schmitz@klinik.uni- 
regensburg.de 

PATHOBIOLOGY, (1999) 67 (5-6) 236-40. 
Journal code: AF6; 9007504. ISSN: 1015-2008. 
Switzerland 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200005 

Entered STN: 20000518 
Last Updated on STN: 20000518 
Entered Medline: 20000510 
Activated lipid-laden macrophages in the vascular wall are key 
modulators of the inflammatory processes underlying atherosclerosis. We 
demonstrate here that the ATP-binding cassette (ABC) transporter 
ABCA1 is induced during differentiation of human monocytes into 
macrophages. ABCA1 has been implicated in macrophage 
interleukin-lbeta secretion and apoptosis. Moreover, ABCA1 mRNA 
and protein levels are strongly upregulated by uptake of modified LDL and 
downregulated by HDL ( 3 ) -mediated lipid efflux in 

macrophages. Mutation analysis in patients with the classical Tangier 
disease (TD), a monogenetic disorder characterized by hypersplenism, 
macrophage accumulation and deposition of cholesteryl esters in the 
reticuloendothelial system, low plasma HDL and premature 
atherosclerosis, revealed deleterious mutations in their ABCA1 
gene. The localization pattern of the mutations within the ABCA1 
protein appears to determine the tropism for either the 

reticuloendothelial system, as seen in the classical TD phenotype, or the 
artery wall, as in the case of HDL deficiency in the absence of 
splenomegaly. In a comprehensive analysis of the expression and regulation 
of all currently known human ABC transporters, we identified additional 
cholesterol-responsive genes that are induced during monocyte 
differentiation into macrophages. Our results indicate a dual regulatory 
function for ABCA1 in macrophage lipid metabolism and 
inflammation. 

Copyright 2000 S. Karger AG, Basel. 
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Hypo- and hyper alphalipoproteinemia and genetic 
abnormalities in reverse cholesterol transport 
system. 

Matsuyama A; Yamashita S • 

Department of Internal Medicine and Molecular Science, 
Graduate School of Medicine, Osaka University. 
NIPPON RINSHO. JAPANESE JOURNAL OF CLINICAL MEDICINE, (1999 
Dec) 57 (12) 2729-34. Ref: 11 
Journal code: KIM; 0420546. ISSN: 0047-1852. 
Japan 

Journal; Article; (JOURNAL ARTICLE) 
General Review; ( REVIEW) 
(REVIEW LITERATURE) 
Japanese 

Priority Journals 
200002 

Entered STN: 20000309 
Last Updated on STN: 20000309 
Entered Medline: 20000223 
The risk of atherosclerosis has been known to be inversely correlated with 
the plasma concentration of high-density lipoprotein ( 
HDL) -cholesterol, and we now know HDL plays a 

protective role against atherosclerosis. The most important mechanism, by 
which HDL could exert their anti-atherogenic role, is certainly 
the removal of excess cholesterol from peripheral cells and its 
transport to the liver, a process commonly called "reverse 
cholesterol transport system". In this system, many proteins are 
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involved, i.e., ABC1, LCAT, CETP, HTGL and SR-BI . Abnormalities 
of these proteins reduce the efficacy of the system, and cause 
abnormalities of HDL and atherosclerosis. In this paper, we 
review the recent findings on the molecular mechanism of reverse 
cholesterol transport system, and then discuss hypo- and 
hyperalphalipoproteinemia, which are caused by genetic abnormalities of 
the key players. 
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Role of ABC1 gene in cholesterol efflux 
and atheroprotection . 

Comment on: Lancet. 1999 Oct 16; 354 ( 9187 ): 134 1-6 
Owen J S 

Department of Medicine, Royal Free and University College 

Medical School, University College London, UK. 

LANCET, (1999 Oct 23) 354 (9188) 1402-3. 

Journal code: LOS; 2985213R. ISSN: 0140-6736. 

ENGLAND: United Kingdom 

Commentary 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
199911 
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Last Updated on STN: 20000209 

Entered Medline: 19991110 
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MEDLINE 
20000014 30 MEDLINE 
20001430 PubMed ID: 10533863 
Mutations in the ABC1 gene in familial 
HDL deficiency with defective cholesterol 
efflux . 

Comment in: Lancet. 1999 Oct 23; 354 ( 9188 ): 1402-3 
Marcil M; Brooks-Wilson A; Clee S M; Roomp K; Zhang L H; Yu 
L; Collins J A; van Dam M; Molhuizen H O; Loubster O; 
Ouellette B F; Sensen C W; Fichter K; Mott S; Denis M; 
Boucher B; Pimstone S; Genest J Jr; Kastelein J J; Hayden M 
R 

Xenon Bioresearch Inc, NRC Innovation Centre, Vancouver, 
British Columbia, Canada. 

LANCET, (1999 Oct 16) 354 (9187) 1341-6. 
Journal code: LOS; 2985213R. ISSN: 0140-6736. 
ENGLAND: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
199911 

Entered STN: 20000111 
Last Updated on STN: 20000209 
Entered Medline: 19991119 
BACKGROUND: A low concentration of HDL cholesterol is 
the most common lipoprotein abnormality in patients with 

premature atherosclerosis. We have shown that Tangier disease, a rare and 

severe form of HDL deficiency characterised by a biochemical 

defect in cellular cholesterol efflux, is caused by mutations in 

the ATP-binding-cassette (ABC1) gene. This gene codes for the 

cholesterol-efflux regulatory protein (CERP) . We investigated the 

presence of mutations in this gene in patients with familial HDL 

deficiency. METHODS: Three French-Canadian families and one Dutch family 

with familial HDL deficiency were studied. Fibroblasts from the 

proband of each family were defective in cellular cholesterol 

efflux. Genomic DNA of each proband was used for mutation detection with 

primers flanking each exon of the ABC1 gene, and for sequencing 

of the entire coding region of the gene. PCR and restriction-fragment 

length polymorphism assays specific to each mutation were used to 

investigate segregation of the mutation in each family, and to test for 

absence of the mutation in DNA from normal controls. FINDINGS: A different 

mutation was detected in ABC1 in each family studied. Each 

mutation either created a stop codon predicted to result in truncation of 

CERP, or altered a conserved aminoacid residue. Each mutation segregated 

with low concentrations of HDL-cholesterol in the 

family, and was not observed in more than 500 control chromosomes tested. 
INTERPRETATION: These data show that mutations in ABC1 are the 
major cause of familial HDL deficiency associated with defective 
cholesterol efflux, and that CERP has an essential role in the 
formation of HDL. Our findings highlight the potential of 
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modulation of ABC1 as a new route for increasing HDL 
concentrations - 
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99454823 PubMed ID: 10525055 

The Tangier disease gene product ABC1 controls 
the cellular apolipoprotein-mediated lipid 
removal pathway. 

Comment in: J Clin Invest. 1999 Oct ; 104 ( 8 ): 1015-7 
Lawn R M; Wade D P; Garvin M R; Wang X; Schwartz K; Porte 
J G; Seilhamer J J; Vaughan A M; Oram J F 
CV Therapeutics Inc., Palo Alto, California 94304, USA.. 
lawn@cvt . com 
DK-02456 (NIDDK) 
HL-53451 (NHLBI) 
HL-55362 (NHLBI) 

JOURNAL OF CLINICAL INVESTIGATION, (1999 Oct) 104 (8) 
R25-31. 

Journal code: HS7; 7802877. ISSN: 0021-9738. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
199911 

Entered STN: 20000111 
Last Updated on STN: 20000111 
Entered Medline: 19991116 
The ABC1 transporter was identified as the defect in Tangier 
disease by a combined strategy of gene expression microarray analysis, 
genetic mapping, and biochemical studies. Patients with Tangier disease 
have a defect in cellular cholesterol removal, which results in 
near zero plasma levels of HDL and in massive tissue deposition 
of cholesteryl esters. Blocking the expression or activity of ABC1 
reduces apolipoprotein-mediated lipid efflux from cultured 
cells, and increasing expression of ABC1 enhances it. 
ABC1 expression is induced by cholesterol loading and 
cAMP treatment and is reduced upon subsequent cholesterol 
removal by apolipoproteins . The protein is incorporated into the plasma 
membrane in proportion to its level of expression. Different mutations 
were detected in the ABC1 gene of 3 unrelated patients. Thus, 
ABC1 has the properties of a key protein in the cellular 
lipid removal pathway, as emphasized by the consequences of its 
defect in patients with Tangier disease. 
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ABC1: connecting yellow tonsils, neuropathy, and 
very low HDL. 

Comment on: J Clin Invest. 1999 Oct ; 104 ( 8 ) : R25-31 
Hobbs H H; Rader D J 

Departments of Internal Medicine and Molecular Genetics, 
University of Texas Southwestern Medical Center at Dallas, 
Dallas, Texas 75229, USA., helen.hobbs@email.swmed.edu 
JOURNAL OF CLINICAL INVESTIGATION, (1999 Oct) 104 (8) 
1015-7. 

Journal code: HS7; 7802877. ISSN: 0021-9738. 

United States 

Commentary 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
199911 

Entered STN: 20000111 

Last Updated on STN: 20000111 

Entered Medline: 19991116 
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Gene linked to faulty cholesterol transport. 
Gura T 

SCIENCE, (1999 Aug 6) 285 (5429) 814-5. 
Journal code: UJ7; 0404511. ISSN: 0036-8075. 
United States 
News Announcement 
English 

Priority Journals 
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99364413 PubMed ID: 10431238 

Tangier disease is caused by mutations in the gene encoding 
ATP-binding cassette transporter 1. 
Comment in: Nat Genet. 1999 Aug; 22 ( 4 ): 316-8 
Rust S; Rosier M; Funke H; Real J; Amoura Z; Piette J C; 
Deleuze J F; Brewer H B; Duverger N; Denefle P; Assmann G 
Institut fur Arterioskleroseforschung an der West f alischen 
Wilhelms-Universitat Munster, Germany. . 
Rusts@uni-muenster.de 

NATURE GENETICS, (1999 Aug) 22 (4) 352-5. 
Journal code: BRO; 9216904. ISSN: 1061-4036. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
GENBANK-AF1 65281; 
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GENBANK-AF1 65282; GENBANK-AF165283 
GENBANK-AF1 65285; GENBANK-AF1 65286 
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GENBANK-AF165290; GENBANK-AF165291 ; GENBANK-AF165292 
GENBANK-AF165293; GENBANK-AF165294 ; GENBANK-AF165295 
GENBANK-AF1 65296; GENBANK-AF1 652 97 ; GENBANK-AF1652 98 
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GENBANK-AF1 65308 ; GENBANK-AF1 65309; GENBANK-AF1 65310 
199908 

Entered STN: 19990910 
Last Updated on STN: 19990910 
Entered Medline: 19990826 
Tangier disease (TD) was first discovered nearly 40 years ago in two 
siblings living on Tangier Island. This autosomal co-dominant condition is 
characterized in the homozygous state by the absence of HDL- 
cholesterol (HDL-C) from plasma, hepatosplenomegaly, 

peripheral neuropathy and frequently premature coronary artery disease 
(CAD). In heterozygotes, HDL-C levels are about one-half those 
of normal individuals. Impaired cholesterol efflux from 

macrophages leads to the presence of foam cells throughout the body, which 
may explain the increased risk of coronary heart disease in some TD 
families. We report here refining of our previous linkage of the TD gene 
to a 1-cM region between markers D9S271 and D9S1866 on chromosome 9q31, in 
which we found the gene encoding human ATP cassette-binding transporter 1 
(ABC1). We also found a change in ABC1 expression 
level on cholesterol loading of phorbol ester-treated THP1 
macrophages, substantiating the role of ABC1 in 

cholesterol efflux. We cloned the full-length cDNA and sequenced 
the gene in two unrelated families with four TD homozygotes. In the first 
pedigree, a 1-bp deletion in exon 13, resulting in truncation of the 
predicted protein to approximately one-fourth of its normal size, 
co-segregated with the disease phenotype. An in-frame insertion-deletion 
in exon 12 was found in the second family. Our findings indicate that 
defects in ABC1, encoding a member of the ABC transporter 
superfamily, are the cause of TD. 
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31 MEDLINE 

1999364412 MEDLINE 
99364412 PubMed ID: 10431237 

The gene encoding ATP-binding cassette transporter 1 is 
mutated in Tangier disease. 

Comment in: Nat Genet. 1999 Aug; 22 (4 ): 316-8 

Bodzioch M; Orso E; Klucken J; Langmann T; Bottcher A; 

Diederich W; Drobnik W; Barlage S; Buchler C; 

Porsch-Ozcurumez M; Kaminski W E; Hahmann H W; Oette K; 

Rothe G; Aslanidis C; Lackner K J; Schmitz G 

Institute for Clinical Chemistry and Laboratory Medicine, 

University of Regensburg, Germany. 

NATURE GENETICS, (1999 Aug) 22 (4) 347-51. 

Journal code: BRO; 9216904. ISSN: 1061-4036. 

United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
GENBANK-AJ01237 6 
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Last Updated on STN: 19990910 
Entered Medline: 19990826 
AB Tangier disease (TD) is an autosomal recessive disorder of lipid 
metabolism. It is characterized by absence of plasma high-density 
lipoprotein (HDL) and deposition of cholesteryl esters 

in the reticuloendothelial system with splenomegaly and enlargement of 
tonsils and lymph nodes. Although low HDL cholesterol 

is associated with an increased risk for coronary artery disease, this 

condition is not consistently found in TD pedigrees. Metabolic studies in 

TD patients have revealed a rapid catabolism of HDL and its 

precursors. In contrast to normal mononuclear phagocytes (MNP), MNP from 

TD individuals degrade internalized HDL in unusual lysosomes, 

indicating a defect in cellular lipid metabolism. HDL 

-mediated cholesterol efflux and intracellular lipid 

trafficking and turnover are abnormal in TD fibroblasts, which have a 

reduced in vitro growth rate. The TD locus has been mapped to chromosome 

9q31. Here we present evidence that TD is caused by mutations in 

ABC1, encoding a member of the ATP-binding cassette (ABC) 

transporter family, located on chromosome 9q22-31. We have analysed five 

kindreds with TD and identified seven different mutations, including three 

that are expected to impair the function of the gene product. The 

identification of ABC1 as the TD locus has implications for the 

understanding of cellular HDL metabolism and reverse 

cholesterol transport, and its association with premature 

cardiovascular disease. 
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TITLE: Mutations in ABC1 in Tangier disease and familial 

high-density lipoprotein deficiency, 
COMMENT: Comment in: Nat Genet. 1999 Aug; 22 ( 4 ): 316-8 

AUTHOR: Brooks-Wilson A; Marcil M; Clee S M; Zhang L H; Roomp K; 

van Dam M; Yu L; Brewer C; Collins J A; Molhuizen H O; 

Loubser O; Ouelette B F; Fichter K; Ashbourne-Excof f on K J; 

Sensen C W; Scherer S; Mott S; Denis M; Martindale D; 

Frohlich J; Morgan K; Koop B; Pimstone S; Kastelein J J; 

Hayden M R; + 

CORPORATE SOURCE: Xenon Bioresearch Inc., NRC Innovation Centre, Vancouver, 

British Columbia, Canada. 
SOURCE: NATURE GENETICS, (1999 Aug) 22 (4) 336-45. 

Journal code: BRO; 9216904. ISSN: 1061-4036. 
PUB. COUNTRY: United States 

Journal; Article; {JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

OTHER SOURCE: GENBANK-AJ01237 6; GENBANK-X7 5926 

ENTRY MONTH: 199908 

ENTRY DATE: Entered STN: 19990910 

Last Updated on STN: 19990910 

Entered Medline: 19990826 
AB Genes have a major role in the control of high-density lipoprotein 
(HDL) cholesterol (HDL-C) levels. Here we 

have identified two Tangier disease (TD) families, confirmed 9q31 linkage 

and refined the disease locus to a limited genomic region containing the 

gene encoding the ATP-binding cassette transporter (ABC1 ) . 

Familial HDL deficiency (FHA) is a more frequent cause of low 

HDL levels. On the basis of independent linkage and meiotic 

recombinants, we localized the FHA locus to the same genomic region as the 

TD locus. Mutations in ABC1 were detected in both TD and FHA, 

indicating that TD and FHA are allelic. This indicates that the protein 

encoded by ABC1 is a key gatekeeper influencing intracellular 

cholesterol transport, hence we have named it cholesterol 

efflux regulatory protein (CERP) . 

L9 ANSWER 11 OF 31 MEDLINE 

ACCESSION NUMBER: 1999364404 MEDLINE 
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TITLE: The ABCs of cholesterol efflux. 

COMMENT: Comment on: Nat Genet. 1999 Aug; 22 ( 4 ): 336-4 5 

Comment on: Nat Genet. 1999 Aug; 22 ( 4 ): 347-51 
Comment on: Nat Genet, 1999 Aug; 22 ( 4 ): 352-5 

AUTHOR: Young S G; Fielding C J 

SOURCE: NATURE GENETICS, (1999 Aug) 22 (4) 316-8. 

Journal code: BRO; 9216904. ISSN: 1061-4036. 
PUB. COUNTRY: United States 

Commentary 
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FILE SEGMENT: Priority Journals 
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Entered Medline: 19990826 
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MEDLINE 

99194549 PubMed ID: 10092505 

Molecular cloning of the human ATP-binding cassette 
transporter 1 (hABCl): evidence for sterol-dependent 
regulation in macrophages. 

Langmann T; Klucken J; Reil M; Liebisch G; Luciani M F; 
Chimini G; Kaminski W E; Schmitz G 

Institute for Clinical Chemistry and Laboratory Medicine, 
University of Regensburg, Regensburg, 93042, Germany. 
BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS, (1999 
Apr 2) 257 (1) 29-33. 

Journal code: 9Y8; 0372516. ISSN: 0006-291X. 
United States 

Journal; Article; { JOURNAL ARTICLE) 
English 

Priority Journals 
GENBANK-AJ012376 
199905 

Entered STN: 19990525 
Last Updated on STN: 19990525 
Entered Medline: 19990511 
We have cloned the full-length cDNA for the human ATP binding cassette 
transporter 1 (hABCl). The 6603-bp open reading frame encodes a 
polypeptide of 2201 amino acids resulting in a deduced molecular weight of 
220 kDa. The hABCl cDNA is highly homologous (62%) to the human rim ABC 
transporter (ABCR) . hABCl is expressed in a variety of human tissues with 
highest expression levels found in placenta, liver, lung, adrenal glands, 
and fetal tissues. We demonstrate that the hABCl expression is induced 
during differentiation of human monocytes into macrophages in vitro. In 
macrophages, both the hABCl mRNA and protein expression are upregulated in 
the presence of acetylated low-density lipoprotein (AcLDL) . The 
AcLDL-induced increase in hABCl expression is reversed by 
cholesterol depletion mediated by the addition of high-density 
lipoprotein (HDL3) . Our data, demonstrating sterol-dependent 
regulation of hABCl in human monocytes/macrophages, suggest a novel role 
for this transporter molecule in membrane lipid transport. 
Copyright 1999 Academic Press. 
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Role of ABC1 gene in cholesterol 

efflux and atheroprotection 
Owen, James S. 

Department of Medicine, Royal Free and University 
College Medical School, University College London, 
London, NW3 2PF, UK 

Lancet (1999), 354(9188), 1402-1403 
CODEN: LANCAO; ISSN: 0140-6736 
Lancet Ltd. 

Journal; General Review 
English 

A review, with 16 refs., disorders caused by ATP-binding cassette 
transporter 1 gene (ABC1 ) mutations, AND the ABC1 gene 
product (cholesterol efflux regulatory protein, CERP) . 
Mutations in ABC1 cause plasma HDL deficiency and 

premature atherosclerosis. The proposed role of CERP in cellular 
cholesterol efflux and HDL maturation is outlined. 



AUTHOR ( S ) : 
CORPORATE SOURCE: 



SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



REFERENCE COUNT: 
REFERENCE ( S ) : 



16 
(1) 
(2) 
(3) 
(4) 
(5) 



Becq, F; J Biol Chem 1997, V272, P2695 CAPLUS 
Bodzioch, M; Nat Genet 1999, V22, P347 CAPLUS 
Brooks-Wilson, A; Nat Genet 1999, V22, P336 CAPLUS 
Brown, M; Science 1986, V232, P34 CAPLUS 
Greaves, D; Curr Opin Lipidol 1998, V9, P425 
CAPLUS 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 



L9 ANSWER 14 OF 31 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 



CAPLUS COPYRIGHT 2001 ACS 
1999:728924 CAPLUS 
132:48577 



09/526,193 Search Results 



CORPORATE SOURCE: 



SOURCE 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



TITLE: Human ATP-binding cassette transporter 1 (ABC1 

): genomic organization and identification of the 
genetic defect in the original Tangier disease kindred 

AUTHOR (S): Remaley, Alan T.; Rust, Stephan; Rosier, Marie; 

Knapper, Cathy; Naudin, Laurent; Broccardo, Cyril; 
Peterson, Katherine M.; Koch, Christine; Arnould, 
Isabelle; Prades, Catherine; Duverger, Nicholas; 
Funke, Harald; Assman, Gerd; Dinger, Maria; Dean, 
Michael; Chimini, Giovanna; Santamarina-Fojo, Silvia; 
Fredrickson, Donald S.; Denefle, Patrice; Brewer, H. 
Bryan, Jr. 

National Heart, Lung and Blood Institute, National 
Institutes of Health, Bethesda, MD, 20892, USA 
Proc. Natl. Acad. Sci . U. S. A. (1999), 96(22), 
12685-12690 

CODEN: PNASA6; ISSN: 0027-8424 
National Academy of Sciences 
Journal 
English 

Tangier disease is characterized by low serum high d. lipoproteins and a 
biochem. defect in the cellular efflux of lipids to high d. lipoproteins. 
ABC1, a member of the ATP-binding cassette family, recently has 
been identified as the defective gene in Tangier disease. The authors 
report here the organization of the human ABC1 gene and the 
identification of a mutation in the ABC1 gene from the original 
Tangier disease kindred. The organization of the human ABC1 
gene is similar to that of the mouse ABC1 gene and other related 
ABC genes. The ABC1 gene contains 4 9 exons that range in size 
from 33 to 24 9 bp and is over 70 kb in length. Sequence anal, of the 
ABC1 gene revealed that the proband for Tangier disease was 
homozygous for a deletion of nucleotides 3283 and 3284 (TC) in exon 22. 
The deletion results in a frameshift mutation and a premature stop codon 
starting at nucleotide 3375. The product is predicted to encode a 
nonfunctional protein of 1,084 aa, which is approx. half the size of the 
full-length ABC1 protein. The loss of a Mnll restriction site, 
which results from the deletion, was used to establish the genotype of the 
rest of the kindred. In summary, the authors report on the genomic 
organization of the human ABC1 gene and identify a frameshift 
mutation in the ABC1 gene of the index case of Tangier disease. 
These results will be useful in the future characterization of the 
structure and function of the ABC1 gene and the anal, of addnl. 
ABC1 mutations in patients with Tangier disease. 
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Effluxed lipids: Tangier Island's latest export 
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English 

A review, with 32 refs. Current findings of Y. Takahashi and J.D. Smith 
(1999) propose a novel mechanism through which apolipoprotein A-I (apoAI) 
appears to remove cholesterol from cells, a process that is 
defective in individuals with Tangier disease. Recently, an ATP binding 
cassette transporter (ABC1) was shown to be mutated in patients 
with Tangier disease. These discoveries and their implications and 
inter-relationships are discussed. 
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ABC1: connecting yellow tonsils, neuropathy, 
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Genetics, University of Texas Southwestern Medical 
Center at Dallas, Dallas, TX, 75229, USA 
J. Clin. Invest. (1999), 104(8), 1015-1017 
CODEN: JCINAO; ISSN: 0021-9738 
American Society for Clinical Investigation 
Journal ; General Review 
English 

A review, with 20 refs., on Tangier disease, its discovery and syndrome, 
and its underlying mol . defect, mutations in the ATP binding cassette 
transporter 1 (ABC1) gene. Topics discussed include: the role 
of ABC1 in cholesterol efflux, functional implications 
of yellow/orange tonsils, coronary artery disease and neuropathy in 
Tangier disease, lowered levels of high-d. lipoprotein ( 
HDL) cholesterol, low-d. lipoprotein 

cholesterol and elevated triglycerides, and therapeutic 
implications . 
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TITLE: DNA sequencing and analysis of a 67.4 kb region from 

the right arm of Schizosaccharomyces pombe chromosome 
II reveals 28 open reading frames including the genes 
his5, pol5, ppa2, ripl, rpb8 and skbl 
Xiang, Zheng; Lyne, Michael H. ; Wood, Valerie; 
Rajandream, Marie-Adele; Barrell, Barclay G.; Aves, 
Stephen J. 

School of Biological Sciences, University of Exeter, 
Exeter, EX4 4QG, UK 
Yeast (1999), 15(10A), 893-901 
CODEN: YESTE3; ISSN: 0749-503X 
John Wiley & Sons Ltd. 
Journal 
English 

67 393 Bp of contiguous DNA located between markers cdcl8 and cdcl4 on the 
right arm of fission yeast chromosome II has been sequenced as part of the 
European Union Schizosaccharomyces pombe genome sequencing project. The 
complete sequence, contained in cosmid clones cl5C4 and c21H7, has been 
detd. on both strands. Sequence anal, shows that it contains 28 open 
reading frames capable of coding for proteins, 16 split by one or more 
introns, but no tRNA, rRNA or transposon sequences. The gene d. is one 
per 2.4 kb. Six genes have been previously described (his5, pol5, ppa2, 
ripl, rpb8 and skbl) and 22 are novel. Of the novel genes, 14 have 
significant similarity with proteins of known function, three have 
similarities with proteins of unknown function and five show no extensive 
similarities with known proteins. Sequence similarities suggest that 
three of the novel genes encode ATP-dependent RNA helicases, two encode 
transcription factor components and others encode a G-protein, a 
dehydrogenase, a Rab escort protein, an Abel-like protein, a 
lipase, an ATP-binding transport protein, an amino acid permease, an acid 
phosphatase and a mannosyltransf erase . The sequence has been submitted to 
the EMBL database under entries: SPBC15C4 (Accession No. AL023290), 
SPBC21H7 (AL023286), SPBC14C8 ( part ) ( AL022305 ) and SPBC16H5 
part) (AL022104 ) . 
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Mutations in transportin (ABC1) in Tangier 
disease and familial HDL deficiency. 

Brooks-Wilson, A. R. (1); Marcil, M . (1); Clee, S. M.; 
Zhang, L.-H. (1); Roomp, K. (1); van Dam, M. J.; Yu, L.; 
Brewer, C; Collins, J. A. (1); Molhuizen, H.O.F.; 
Ouellette, B.F.F.; Sensen, C. W. (1); Martindale, D. ; 
Frohlich, J. ; Morgan, K. ; Koop, B. ; Pimstone, S. ( 1 ) ; 
Kastelein, J.J. P. ; Genest, J. , Jr. ; Hayden, M. R. 
(1) Xenon Bioresearch, Vancouver Canada 

American Journal of Human Genetics, (Oct., 1999) Vol. 65, 
No. 4, pp. A34 . 

Meeting Info.: 49th Annual Meeting of the American Society 

of Human Genetics San Francisco, California, USA October 

19-23, 1999 The American Society of Human Genetics 

. ISSN: 0002-9297. 

Conference 

English 
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ABC1 Gene indntified as target for cardiovascular 
disease treatments . (Brief Article) 
Petersen, Alyssa F. 

Genetic Engineering News, (1 Sep 1999) Vol. 19, No. 15, pp. 
1(3) . 

ISSN: 0270-6377. 
Mary Ann Liebert, Inc. 
Newsletter 
English 

AB Vancouver, Canada-based Xenon Bioresearch Inc. along with a consortium of 
international research institutions, reportedly, has identified the gene 
which regulates HDL Cholesterol. 
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Gene regulates the level of cholesterol 

.(researchers in Canada and Germany identifies gene) (Brief 
Article) 
Toops, Diane 

Food Processing, (Dec 1999) Vol. 60, No. 12, pp. 12. 
ISSN: 0015-6523. 
Putman Publishing, Co. 
Newsletter 
English 
121 

* FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 
Researchers have identified a gene that regulates the level of KDL 
("happy") cholesterol in the body, a key step in the drive to 
find new treatments for heart disease, reports Associated Press. As many 
as 10 labs were looking for the gene, and it was isolated separately by 
two independent sets of scientists, one in Canada and the other in 
Germany. 

THIS IS THE FULL TEXT: COPYRIGHT 1999 Putman Publishing, Co. 

Subscription: $40.00 per year. Published monthly. 301 East Erie Street, 
Chicago, IL 60611. 
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AMERICAN HEART ASSOCIATION MEETING . 
Welch, Mary 

BIOWORLD Today, (11 Nov 1999} Vol. 10, No. 216. 
American Health Consultants, Inc. 
Newsletter 
English 
718 

* FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 
Valentis Inc. said interim Phase II data showed evidence of blood vessel 
formation when a non-viral vascular endothelial growth factor (VEGF 165) 
gene medicine was delivered via its cationic lipid gene delivery 
system. 

THIS IS THE FULL TEXT: COPYRIGHT 1999 American Health Consultants, Inc. 
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CV Therapeutics' Scientist Presents Role of *Good 
Cholesterol 1 Gene At American Heart Association 
Scientific Sessions. 

PR Newswire, (10 Nov 1999) pp. 1876. 
PR Newswire Association, Inc. 
Newsletter 
English 
655 

* FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 
AB Latest Findings Advance Understanding of Cholesterol Removal 

Process to Reduce 
THIS IS THE FULL TEXT: COPYRIGHT 1999 PR Newswire Association, Inc. 

L9 ANSWER 23 OF 31 PROMT COPYRIGHT 2001 Gale Group 



ACCESSION NUMBER 
TITLE: 



SOURCE : 
PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
WORD COUNT: 



ACCESSION NUMBER 
TITLE: 



SOURCE: 

PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE : 
WORD COUNT: 

AB 



1999:709514 PROMT 

ABC1 based therapy, CV Therapeutics CV 
Therapeutics, Incytepreclinical data. 
R&D Focus Drug News, (25 Oct 1999) . 
ISSN: 1350-1135. 
IMS World Publications Ltd. 
Newsletter 
English 
157 

* FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 
A gene has been isolated by CV Therapeutics, in collaboration with 
Incyte and Washington University (USA), which is involved in the removal 
of cholesterol from cells. The gene, ABC1, was 

discovered by genetic screening of individuals with Tangier disease. This 

disease is caused by mutations in the ABC1 gene, leading to 

reduced high density lipoprotein levels and, consequently, 

increased risk of heart disease. Preclinical studies, reported in the 

October 1999 issue of the Journal of Clinical Investigation, show that 

modulation of ABC1 activity effects cellular cholesterol 

efflux, and conversely the gene is modulated by cellular 

cholesterol levels Researchers at Rhone-Poulenc Rorer, in 

collaboration with Munster University and the National Institutes of 
Health, also identified the ABC1 gene in separate research. 
THIS IS THE FULL TEXT: COPYRIGHT 1999 IMS World Publications Ltd. 
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CV Therapeutics Scientists Demonstrate a Novel Approach to 
Remove Cholesterol From Cells. 
SOURCE: PR Newswire, (14 Oct 1999) pp. 7043. 

PUBLISHER: PR Newswire Association, Inc. 

DOCUMENT TYPE: Newsletter 
LANGUAGE: English 
WORD COUNT: 84 3 

* FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 
AB Study Finding May Lead to New Treatments for Cholesterol 

Management to Reduce 
THIS IS THE FULL TEXT: COPYRIGHT 1999 PR Newswire Association, Inc. 
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Genetic Engineering News Reports on Novel Biotech 

Approaches to Atherosclerosis. 

Business Wire, (7 Sep 1999) pp. 1611. 

Business Wire 

Newsletter 

English 

487 

*FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 
.Y. — (BW HealthWire)--Sept. 7, 1999 — 
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Gene Found for Tangier Disease. 

Applied Genetics News, (August 1999) Vol. 20, No. 1. 
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ISSN: 0271-7107. 

PUBLISHER: Business Communications Company, Inc. 

DOCUMENT TYPE: Newsletter 

LANGUAGE: English 

WORD COUNT: 310 

* FULL TEXT IS AVAILABLE IN THE ALL FORMAT 4 * 

AB Two different groups have independently identified the gene responsible 

for Tangier disease, a severe form of familial hypercholesteremia. One 
group was comprised of researchers from Rhone-Poulenc Rorer (Rhone-Poulenc 
Rorer, Inc., 500 Areola Rd., Collegeville, PA 19426; Tel: 610/4 54-8000, 
Fax: 610/454-3812), the University of Munster (Germany) and the National 
Institutes of Health. The other group consisted of scientists from Xenon 
Bioresearch, Inc. (Tel: 604/822-1659, Fax: 604/822-4366), the Academic 
Medical Centre {Amsterdam, the Netherlands), and a large consortium of 
Canadian research institutions. Both teams published their results in the 
August 2 issue of Nature Genetics. 

THIS IS THE FULL TEXT: COPYRIGHT 1999 Business Communications Company, 
Inc . 

Subscription: $395 per year as of 1/97. Published monthly. Contact 
Business Communications Company, Inc., 25 Van Zant Street, Suite 13, 
Norwalk, CT 06855. Phone (203) 853-4266. FAX 203-853-034 8. 
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TITLE : ABC1 based therapy, RPR National Institutes of 

Health, Rhone-PoulencRorer , Munster University isolate 
cholesterol regulation gene . 
SOURCE: R&D Focus Drug News, (16 Aug 1999) . 

ISSN: 1350-1135. 
PUBLISHER: IMSWorld Publications Ltd. 

DOCUMENT TYPE: Newsletter 
LANGUAGE: English 
WORD COUNT: 126 

+ FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 
AB Rhone-Poulenc Rorer, in collaboration with the University of Munster 

(Germany) and the National Institutes of Health (USA), has discovered a 
gene which has potential for the treatment of atherosclerosis. The gene, 
ABC-1, was found to be defective in individuals with Tangier Disease, 
which is caused by reduced levels of high density lipoprotein. 
The ABC-1 gene is involved in the elimination of cholesterol 
from cells, and mutation of this gene results in aberrant high density 
lipoprotein formation. 
THIS IS THE FULL TEXT: COPYRIGHT 1999 IMS World Publications Ltd. 
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TITLE : CHOLESTEROL AIN'T ALL BAD. 

AUTHOR(S): Leff, David N. 

SOURCE: BIOWORLD Today, (3 Aug 1999) No. 148. 

PUBLISHER: American Health Consultants, Inc. 

DOCUMENT TYPE: Newsletter 
LANGUAGE: English 
WORD COUNT: 931 

* FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 

AB You might suppose that Tangier disease (TD) is a North Af ricanailment, 

named after the Moroccan city of Tangiers. In fact, TD owesits name to a 
small sandbank called Tangier Island in the middle ofChesapeake Bay. 
THIS IS THE FULL TEXT: COPYRIGHT 1999 American Health Consultants Inc. 

Subscription: $1,350 as of 1/97. Published daily. Contact American Health 
Consultants, 3525 Piedmont Road NE, Building 6, Ste. 400, Atlanta, Georgia 
30305. Phone (404) 262-7759, Fax (404) 814-0759. 
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TITLE: Discovery of Gene Responsible for Lack of 4 Good' 

Cholesterol . 

SOURCE: PR Newswire, (3 Aug 1999) pp. 4395. 

PUBLISHER: PR Newswire Association, Inc. 

DOCUMENT TYPE: Newsletter 
LANGUAGE : English 
WORD COUNT: 4 73 

* FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 

AB Joint Research Effort by Rhone-Poulenc Rorer, the University of Munster 

THIS IS THE FULL TEXT: COPYRIGHT 1999 PR Newswire Association, Inc. 
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TITLE: Canadian Researchers Discover Gene Responsible For 

Regulation of HDL Cholesterol Levels. 
SOURCE: PR Newswire, (3 Aug 1999) pp. 4318. 

PUBLISHER: PR Newswire Association, Inc. 

DOCUMENT TYPE: Newsletter 
LANGUAGE: English 
WORD COUNT: 7 64 

+ FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 
AB - ABC1 Gene Provides Target for Novel Cardiovascular Disease 

Treatments - 

THIS IS THE FULL TEXT: COPYRIGHT 1999 PR Newswire Association, Inc. 
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TITLE: First foot Forward 

SOURCE: Community Pharmacy, (Oct 1991) pp. 22. 

ISSN: 0960-376X. 
LANGUAGE: English 
WORD COUNT: 342 

* FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 
AB A NEW company offering two innovative baby milk products has just 
launched into the UK. 

Young Nutrition boasts a 37 year heritage via its Finnish parent company 
Valio: the company says that it is committed to introducing a range of 
scientifically researched and nutritionally sound products, which are as 
natural as possible. The first two products from the Young Nutrition 
stable are First, a ready-to-feed breast milk substitute suitable for use 
from birth, and Forward, a ready-to-feed follow-on milk for use from age 
six months. Both are based on fresh milk and are sterilised by the direct 
method of UHT processing, a gentle procedure which involves minimum heat 
treatment and leaves the products fresh tasting and wholesome, says the 
company. 

First infant milk is a whey based milk with a fat blend largely comprising 
milk fat, with the remainder made up of soya oil. This means that the 
product's fatty acid profile is close to that of breastmilk. Optimum 
amounts of essential fatty acids are present in the correct proportions to 
each other, and cholesterol levels are much closer to those 
found in breastmilk, adds Young Nutrition. 

Forward, the only ready-to-feed follow-on milk available in the UK, is 
fortified with iron and a range of other vitamins and minerals, and has 
reduced levels of protein and sodium compared with those in cows' milk. 
Research among ABC1 mothers, identified as the probable 

purchasers, indicated that the products scored well compared with existing 
brands in terms of taste, smell and appearance. 

Both products are presented in 200ml cartons, retailing at 42p, packaged 
in outers of six. Distribution to independent pharmacies will be via the 
CPM sales force. 

Promotion for First will be routed via the NHS and will include 
informational advertising in baby annuals and instructional videos and 
literature on the use of ready-to-feed baby milks. Forward will be 
supported via PR, advertorials and competitions. 

The Young Nutrition company itself is also to be promoted, via a joint 
fund-raising venture with Great Ormond Street Hospital. Symposia and 
study days for health professionals are also planned. 
Trade contact: Young Nutrition, tel : 0737 779622. 
THIS IS THE FULL TEXT: Copyright 1991 Morgan-Grampian PLC. 
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EUROPEAN PATENT DISCLOSURES .( Brief Article) 
BIOWORLD Today, (27 Feb 2001) Vol. 12, No. 39. 
American Health Consultants, Inc. 
Newsletter 
English 
2102 

* FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 
AB January 3 (EP); December 28 (WO) 
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Wisconsin Alumni Research Foundation, USA 

PCT Int. Appl., 41 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT 


NO. 




KIND 


DATE 






APPLICATION NO. 


DATE 








WO 2001032184 


A2 


20010510 




WO 2000-US30109 


20001101 






W: 


AE, 


AG, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, BG, 


BR, 


BY, 


BZ, 


CA, 


CH, 


CN, 




CR, 


CU, 


CZ, 


DE, 


DK, 


DM, 


DZ, 


EE, 


ES, FI, 


GB, 


GD, 


GE, 


GH, 


GM, 


HR, 




HU, 


ID, 


IL, 


IN, 


IS, 


JP, 


KE, 


KG, 


KP, KR, 


KZ, 


LC, 


LK, 


LR, 


LS, 


LT, 




LU, 


LV, 


MA, 


MD, 


MG, 


MK, 


MN, 


MW, 


MX, MZ, 


NO, 


NZ, 


PL, 


PT, 


RO, 


RU, 




SD, 


SE, 


SG, 


SI, 


SK, 


SL, 


TJ, 


TM, 


TR, TT, 


TZ, 


UA, 


UG, 


UZ, 


VN, 


YU, 




ZA, 


ZW, 


AM, 


AZ, 


BY, 


KG, 


KZ, 


MD, 


RU, TJ, 


TM 












RW: 


GH, 


GM, 


KE, 


LS, 


MW, 


MZ, 


SD, 


SL, 


SZ, TZ, 


UG, 


ZW, 


AT, 


BE, 


CH, 


CY, 




DE, 


DK, 


ES, 


EI, 


FR, 


GB, 


GR, 


IE, 


IT, LU, 


MC, 


NL, 


PT, 


SE, 


TR, 


BF, 




BJ, 


CF, 


CG, 


CI, 


CM, 


GA, 


GN, 


GW, 


ML, MR, 


NE, 


SN, 


TD, 


TG 






PRIORITY APPLN. 


INFO. 












US 1999-1628 


03 


P 


19991101 







US 2000-215564 P 20000630 
AB Methods ^and compds. are disclosed for lowering serum LDL levels or serum 
cholesterol levels, or for reducing the transport of cholesterol from the 
gut to the blood or the lymph, based on the observation that a gene known 
as ABC1 is necessary in order for cholesterol to be transported 
from the intestinal lumen into the bloodstream. Methods are also claimed 
for the diagnosis of alleles of the ABC1 gene. A mutant chicken 
phenotype, known as the WHAM chicken, characterized by low levels of serum 
LDL and reduced transport of cholesterol, facilitated the discovery of 
this function of the ABC1 gene. The WHAM chicken ABC1 

gene has a mutation (G265A) which results in an amino acid substitution 
(E89K) at a glutamate residue that is conserved between human 
ABC1 protein and other vertebrates. Some mutations in the 
human ABC1 gene are known to cause Tangier disease when 

homozygous and familial hypoalphalipoproteinemia (FHA) when heterozygous. 
Techniques which act to inhibit ABC1 activity in the 
cells of the intestinal wall will result in lower serum cholesterol 
without affecting ABC1 protein activity in other cells such as 
cholesterol-producing cells. The chicken, cellular assays, and cell-free 
assays can be used for screening inhibitors of ABC1 

protein activity. As an example of a cellular assay, the ability of 
Glyburide, a sulfonylurea compd., to inhibit cholesterol efflux 
due to ABC1 protein activity was demonstrated. 
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APPLICATION DETAILS: 

PATENT NO KIND APPLICATION DATE 

WO 2001015676 A2 WO 2000-IB1492 20000901 



PRIORITY APPLN. INFO: US 2000-213958 20000623; US 1999-151977 
19990901; US 2000-526193 20000315 

AN 2001-244356 [25] WPIDS 

CR 2000-587528 [55] 

AB WO 200115676 A UPAB: 20010508 

NOVELTY - A method (Ml) for treating a patient diagnosed as having a lower 
than normal high density lipoprotein-cholesterol (HDL-C) level, a higher 
than normal triglyceride level, or a cardiovascular disease, comprising 
administering a compound that modulates LXR- or RXR-mediated 
transcriptional activity or ABC1 expression or activity, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(1) a method (M2) for determining whether a candidate compound 
modulates ABC1 expression, comprising: 

(a) providing a nucleic acid molecule comprising an ABC1 
regulatory region or promoter linked to a reporter gene; 

(b) contacting the nucleic acid molecule with the candidate compound; 

and 

(c) measuring expression of the reporter gene, where altered reporter 
gene expression, relative to the reporter gene expression of a 
corresponding control nucleic acid molecule not contacted with the 
compound, indicates that the candidate compound modulates ABC1 
expression; 

(2) a substantially pure nucleic acid (Nl) comprising a region that 
is substantially identical to at least fifty contiguous nucleotides of 
nucleotides 5854 to 6694, 7756 to 8318, 10479 to 10825, 15214 to 16068, 
21636 to 22111, 27898 to 28721, 32951 to 33743, 36065 to 36847, 39730 to 
40577, 4543 to 5287, or 45081 to 55639 of the 183999 nucleotide seguence 
(I) defined in the specification; 

(3) a substantially pure nucleic acid comprising a region that is 
substantially identical to nucleotides 1 to 28707 or 29011 to 53228 of 
(I) ; 

(4) a cell expressing Nl; 

(5) a non-human mammal expressing Nl; 

(6) a method (M3) of treating a human having a higher than 
normal triglyceride level, comprising administering an ABC1 
polypeptide, or its triglyceride-regulating fragment, or a nucleic acid 
encoding the ABC1 polypeptide or its triglyceride-regulating 
fragment; 

(7) a non-human mammal comprising a transgene comprising a 
nucleic acid encoding a dominant-negative ABC1 polypeptide, the 
dominant-negative polypeptide comprising a M1091T mutation; 

(8) a method for determining whether a candidate compound decreases 
the inhibition of a dominant-negative ABC1 

polypeptide, the dominant-negative polypeptide comprising a M1091T 
mutation; 

(9) a method for predicting a person's response to a 
triglyceride-lowering drug, comprising determining whether the person has 
a polymorphism in an ABC1 gene, promoter, or regulatory sequence 

that alters the person's response to the drug; 

(10) a method (M4) for determining whether a candidate compound is 
useful for modulating triglyceride levels; 

(11) a method (M5) of determining a propensity for a disease or 
condition in a subject, where the disease or condition is selected from a 
lower than normal HDL level, a higher than normal triglyceride level, and 
a cardiovascular disease; 
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(12) a method (M6) for determining whether an ABC1 
polymorphism is indicative of a risk for a disease or condition in a 
subject, where the disease or condition is selected from lower than normal 
HDL level, a higher than normal triglyceride level, and a cardiovascular 
disease; 

(13) an electronic database comprising sequence records of 
ABC1 polymorphisms correlated to records of predisposition to or 
prevalence of a disease or condition selected from a lower than normal HDL 
cholesterol level, a higher than normal triglyceride level, and a 
cardiovascular disease; 

(14) a method (M7) for selecting a preferred therapy for modulating 
ABC1 activity or expression in a subject; 

(15) a method (M8) for determining whether a candidate compound is 
useful for the treatment of a disease or condition selected from a lower 
than normal HDL cholesterol level, a higher than normal triglyceride 
level, and a cardiovascular disease; 

(16) a method (M9) for identifying a compound to be tested for an 
ability to ameliorate or treat a disease or condition selected from a 
lower than normal HDL cholesterol level, a higher than normal triglyceride 
level, and a cardiovascular disease 

(17) a method (M10) for determining whether a candidate compound is 
useful for modulating a disease or condition selected from a lower than 
normal HDL cholesterol level, a higher than normal triglyceride level, and 
a cardiovascular disease; 

(18) a compound (CI) useful for the treatment of a disease or 
condition selected a lower than normal HDL cholesterol level, a higher 
than normal triglyceride level, and a cardiovascular disease; 

(19) a compound that modulates ABC1 activity and 
binds or interacts with an amino acid of ABC1, where the 

amino acid is a residue selected from amino acids 119 to 319 or 299 to 499 
of ABC1; 

(20) a method (Mil) for determining whether a candidate compound is 
useful for modulating ABC1 biological activity; 

(21) a method (M12) for identifying a compound to be tested for an 
ability to modulate ABC1 biological activity; and 

(22) a method (M13) for screening a candidate LXR modulating compound 
for the ability to treat a disease or condition selected from a lower than 
normal HDL cholesterol level, a higher than normal triglyceride level, and 
a cardiovascular disease. 

ACTIVITY - Cardiant; Antilipemic. 
No biological data given. 

MECHANISM OF ACTION - LXR- or RXR-mediated transcriptional activity 
modulator; ABC1 expression or activity modulator. 
No biological data given. 

USE - The LXR gene product may be used in an assay to identify 
compounds useful for the treatment of a disease or condition selected a 
lower than normal HDL cholesterol level, a higher than normal triglyceride 
level, and a cardiovascular disease. Compounds that modulates the activity 
or expression of an LXR gene product are useful for treating a lower than 
normal HDL cholesterol level, a higher than normal triglyceride level, and 
a cardiovascular disease (all claimed). 

The ABC1 polypeptide or its triglyceride-regulating fragment, or a 
nucleic acid encoding the ABC1 polypeptide or its triglyceride-regulating 
fragment are useful for treating humans having a higher than normal 
triglyceride level. The ABC1 polypeptide agonists/upregulators may be 
useful in the treatment of other diseases such as Alzheimer's disease, 
Niemann-Pick disease and Huntington's disease. 
Dwg.0/27 
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Selecting agents that modulate ABCA transporters, useful 
e.g. for normalizing serum cholesterol levels, comprises 
using transgenic animals with an inactive ABCA gene 
allele. 
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FILING DETAILS: 



PATENT NO 



KIND 



PATENT NO 



AU 2000023000 A Based on 



WO 200109314 



PRIORITY APPLN. INFO: FR 1999-9926 19990730 

AN 2001-182953 [18] WPIDS 

AB WO 200109314 A UPAB: 20010402 

NOVELTY - Selecting or screening agents (A) that modulate ABCA 

transporters {I) f comprises using: 

(i) non-human recombinant mammals with an inactivated 
allele of the gene (II) encoding (I); or 

(ii) cells with an inactivated allele of (II), from any tissue of 
(i), preferably with an allele truncated in one or both exons 
corresponding to the first and/or second ATP-binding cassettes 

(NBD1 or 2} . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(1) a method of selection or screening for (A) ; 

(2) a homologous recombination vector containing an inactivated 
(preferably truncated) mammalian (II) ; 

(3) use of a mammalian (I) expression vector, containing either the 
wild-type (II) or a (II) mutated in NBD1 or 2, for transformation of 
eukaryotic cells; 

(4) expression vectors for (I) comprising an origin of replication 
functional in eukaryotes, a gene for selection of transformed cells, 
appropriate regulatory sequences and a sequence encoding (I), wild-type or 
mutated as in (3); 

(5) eukaryotic host cells transformed with the vector of (4); 

(6) production of non-human, recombinant mammals in which 
an allele of (II) is inactivated in NBD1; 

(7) kits for assessing (A); 
(8) (II) having: 

(i) any of the sequences of 5762 base pairs (SI), 14044 bp (S2), 6607 
bp (S32), or 23024 bp (S33), given in the specification; or 

(ii) sequences 95% identical with (i); 

(9) a mutated (I) having a point mutation in an ATP-binding 
cassette, especially in the Walker A motif; 

(10) a reagent for detecting (I)-specific nucleotide sequences 
containing 15-50 nucleotides and able to amplify fragments encoding 
(I) -specific sequences, given in the specification; and 

(11) a non-human recombinant mammal in which an allele of 
(1} is inactivated. 

ACTIVITY - Antihypercholesterol . No suitable biological data is 
given. 

MECHANISM OF ACTION - ABCA transporter. 

USE - (A) that stimulate (I) may be useful for increasing 
(normalizing) serum levels of high-density lipoprotein cholesterol. 
Dwg. 0/24 
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The zinc finger protein 202 (ZNF202) is a transcriptional 
repressor of ATP binding cassette transporter Al 
(ABCA1) and ABCG1 gene expression and a modulator 
of cellular lipid efflux. 

Porsch-Ozcurumez M; Langmann T; Heimerl S; Borsukova H; 
Kaminski W E; Drobnik W; Honer C; Schumacher C; Schmitz G 
Institute for Clinical Chemistry, University of Regensburg, 
Germany. 

JOURNAL OF BIOLOGICAL CHEMISTRY, (2001 Apr 13) 276 (15) 
12427-33. 
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Journal code: HIV; 2985121R. ISSN: 0021-9258. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 200105 

ENTRY DATE: Entered STN: 20010529 

Last Updated on STN: 20010529 

Entered PubMed: 20010411 

Entered Medline: 20010524 
AB The zinc finger gene 202 (ZNF202) located within a 

hypoalphalipoproteinemia susceptibility locus on chromosome llq23 is a 
transcriptional repressor of various genes involved in lipid metabolism. 
To provide further evidence for a functional linkage between ZNF202 and 
hypoalphalipoproteinemia, we investigated the effect of ZNF202 expression 
on ATP binding cassette transporter Al (ABCA1 ) and 
ABCG1 . ABCA1 is a key regulator of the plasma high density 
lipoprotein pool size, whereas ABCG1 is another mediator of cellular 
cholesterol and phospholipid efflux in human macrophage. We 
demonstrate here that the full-length ZNF202ml isoform binds to 
GnT repeats within the promotors of ABCA1 (-229/-210) and ABCG1 
(-572/-S52). ZNF202ml expression in HepG2 cells dose-dependently repressed 
the promotor activities of ABCA1 and ABCG1 . This transcriptional 
effect required the presence of the SCAN domain in ZNF202 and the 
functional integrity of a TATA box at position -24 of ABCA1 , 
whereas the presence of GnT binding motifs was nonessential. The 
state of ZNF202 SCAN domain oligomerization affected the ability of the 
adjacent ZNF202 Kruppel-associated box domain to recruit the 
transcriptional corepressor KAP1 . Overexpression of ZNF202ml in RAW264.7 
macrophages prevented the induction of ABCA1 gene expression by 
20(S)OH-cholesterol and 9-cis-retinoic acid, further substantiating the 
interference of ZNF202 in critical elements of transcriptional activation. 
Finally, HDL and apoAImediated lipid efflux was significantly reduced in 
RAW264.7 cells stably expressing ZNF202ml. In conclusion, we have 
identified ABCA1 and ABCG1 as target genes for ZNF202-mediated 
repression and thus, provide evidence for a functional linkage between 
ZNF202 and hypoalphalipoproteinemia . 

L5 ANSWER 6 OF 101 BIOSIS COPYRIGHT 2001 BIOSIS 
ACCESSION NUMBER: 2001:208874 BIOSIS 
DOCUMENT NUMBER: PREV200100208874 

TITLE: Specific docking of apolipoprotein A-I at the cell surface 

requires a functional ABCA1 transporter. 

AUTHOR(S) : Chambenoit, Olivier; Hamon, Yannick; Marguet, Didier; 

Rigneault, Herve; Rosseneu, Maryvonne; Chimini , Giovanna 
(1) 

CORPORATE SOURCE: (1) Centre d ' Immunologie, INSERM-CNRS de Marseille Luminy, 

Pare Scientifique de Luminy, 13288, Marseille Cedex 09: 

chimini@ciml . univ-mrs . f r France 
SOURCE: Journal of Biological Chemistry, (March 30, 2001) Vol. 276, 

No. 13, pp. 9955-9960. print. 

ISSN: 0021-9258. 
DOCUMENT TYPE: Article 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB The identification of defects in ABCA1 as the molecular basis of 

Tangier disease has highlighted its crucial role in the loading with 
phospholipids and cholesterol of nascent apolipoprotein particles. Indeed 
the expression of ABCA1 affects apolipoprotein A-I 

(apoA-I ) -mediated removal of lipids from cell membranes, and the possible 

role of ABCA1 as an apoA-I surface receptor has been recently 

suggested. In the present study, we have investigated the role of the 

ABCA1 transporter as an apoA-I receptor with the analysis of a 

panel of transf ectants expressing functional or mutant forms of 

ABCA1 . We provide experimental evidence that the forced expression 

of a functional ABCA1 transporter confers surface competence for 

apoA-I binding. This, however, appears to be dependent on 

ABCA1 function. Structurally intact but ATPase-def icient forms of 

the transporter fail to elicit a specific cell association of the ligand. 

In addition the diffusion parameters of membrane-associated apoA-I 

indicate an interaction with membrane lipids rather than proteins. These 

results do not support a direct molecular interaction between 

ABCA1 and apoA-I, but rather suggest that the ABCA1 

-induced modification of the lipid distribution in the membrane, evidenced 
by the phosphatidylserine exofacial flopping, generates a biophysical 
microenvironment required for the docking of apoA-I at the cell surface. 
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21221120 PubMed ID: 11309497 

A selective peroxisome proli f erator-activated receptor 
delta agonist promotes reverse cholesterol transport. 
Oliver W R Jr; Shenk J L; Snaith M R; Russell C S; Plunket 
K D; Bodkin N L; Lewis M C; Winegar D A; Sznaidman M L; 
Lambert M H; Xu H E; Sternbach D D; Kliewer S A; Hansen B 
C; Willson T M 

Metabolic Diseases Drug Discovery and Nuclear Receptor 
Discovery Research, GlaxoSmithKline, Research Triangle 
Park, NC 27709, USA . 

PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE 
UNITED STATES OF AMERICA, (2001 Apr 24) 98 (9) 5306-11. 
Journal code: PV3; 7505876. ISSN: 0027-8424. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200105 

Entered STN: 20010529 
Last Updated on STN: 20010529 
Entered PubMed: 20010426 
Entered Medline: 20010521 
The peroxisome prolif erator-activated receptors (PPARs) are dietary lipid 
sensors that regulate fatty acid and carbohydrate metabolism. The 
hypolipidemic effects of the fibrate drugs and the antidiabetic effects of 
the glitazone drugs in humans are due to activation of the alpha (NR1C1) 
and gamma (NR1C3) subtypes, respectively. By contrast, the therapeutic 
potential of the delta (NR1C2) subtype is unknown, due in part to the lack 
of selective ligands. We have used combinatorial chemistry and 
structure-based drug design to develop a potent and subtype-selective 
PPARdelta agonist, GW501516. In macrophages, fibroblasts, and intestinal 
cells, GW501516 increases expression of the reverse cholesterol 
transporter ATP-binding cassette Al and induces apolipoprotein 
Al-specific cholesterol efflux. When dosed to insulin-resistant 
middle-aged obese rhesus monkeys, GW501516 causes a dramatic 
dose-dependent rise in serum high density lipoprotein cholesterol while 
lowering the levels of small-dense low density lipoprotein, fasting 
triglycerides, and fasting insulin. Our results suggest that PPARdelta 
agonists may be effective drugs to increase reverse cholesterol transport 
and decrease cardiovascular disease associated with the metabolic syndrome 
X. 
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200120064 4 MEDLINE 
21184766 PubMed ID: 11287605 

Identification of liver X receptor-retinoid X receptor as 
an activator of the sterol regulatory element- 
binding protein lc gene promoter. 

Yoshikawa T; Shimano H; Amemiya-Kudo M; Yahagi N; Hasty A 
H; Matsuzaka T; Okazaki H; Tamura Y; Iizuka Y; Ohashi K; 
Osuga J; Harada K; Gotoda T; Kimura S; Ishibashi S; Yamada 
N 

Department of Metabolic Diseases, University of Tokyo, 
Bunkyo-ku, Tokyo 113-8655, Japan. 

MOLECULAR AND CELLULAR BIOLOGY, (2001 May) 21 (9) 
2991-3000. 

8109087. ISSN: 0270-7306. 



NGY; 



PUB. COUNTRY: 

LANGUAGE : 
FILE SEGMENT: 
ENTRY MONTH: 
ENTRY DATE: 



AB 



(JOURNAL ARTICLE) 



Journal code: 
United States 
Journal; Article; 
English 

Priority Journals 
200105 

Entered STN: 20010521 
Last Updated on STN: 20010521 
Entered PubMed: 20010405 
Entered Medline: 20010517 
In an attempt to identify transcription factors which activate 
sterol-regulatory element-binding protein lc (SREBP-lc) 

transcription, we screened an expression cDNA library from adipose tissue 
of SREBP-1 knockout mice using a reporter gene containing the 2.6-kb mouse 
SREBP-1 gene promoter. We cloned and identified the oxysterol receptors 
liver X receptor (LXRalpha) and LXRbeta as strong activators of the mouse 
SREBP-lc promoter. In the transfection studies, expression of either 
LXRalpha or -beta activated the SREBP-lc promoter-luci f erase gene in a 
dose-dependent manner. Deletion and mutation studies, as well as gel 
mobility shift assays, located an LXR response element complex consisting 
of two new LXR-binding motifs which showed high similarity to an 
LXR response element recently found in the ABC1 gene promoter, a 
reverse cholesterol transporter. Addition of an LXR ligand, 
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22 [ R) -hydroxycholesterol , increased the promoter activity. Coexpression of 
retinoid X receptor (RXR), a heterodimeric partner, and its ligand 
9-cis-retinoic acid also synergistically activated the SREBP-lc promoter. 
In HepG2 cells, SREBP-lc mRNA and precursor protein levels were induced by 
treatment with 22 (R) -hydroxycholesterol and 9-cis-retinoic acid, 
confirming that endogenous LXR-RXR activation can induce endogenous 
SREBP-lc expression. The activation of SREBP-lc by LXR is associated with 
a slight increase in nuclear SREBP-lc, resulting in activation of the gene 
for fatty acid synthase, one of its downstream genes, as measured by the 
lucif erase assay. These data demonstrate that LXR-RXR can modify the 
expression of genes for lipogenic enzymes by regulating SREBP-lc 
expression, providing a novel link between fatty acid and cholesterol 
metabolism. 
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2001265484 MEDLINE 
21138379 PubMed ID: 11238261 

Common genetic variation in ABCA1 is associated 
with altered lipoprotein levels and a modified risk for 
coronary artery disease. 

Clee S M; Zwinderman A H; Engert J C; Zwarts K Y; Molhuizen 
H O; Roomp K; Jukema J W; van Wijland M; van Dam M; Hudson 
T J; Brooks-Wilson A; Genest J Jr; Kastelein J J; Hayden M 
R 

Centre for Molecular Medicine and Therapeutics, University 
of British Columbia, Vancouver, Canada. 
CIRCULATION, (2001 Mar 6} 103 (9) 1198-205. 
Journal code: DAW; 0147763. ISSN: 1524-4539. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
200105 

Entered STN: 20010529 
Last Updated on STN: 20010529 
Entered PubMed: 20010312 
Entered Medline: 20010521 
BACKGROUND: Low plasma HDL cholesterol ( HDL-C } is associated with an 
increased risk of coronary artery disease (CAD). We recently identified 
the ATP-binding cassette transporter 1 (ABCA1 ) as the 
major gene underlying the HDL deficiency associated with reduced 
cholesterol efflux. Mutations within the ABCA1 gene are 

associated with decreased HDL-C, increased triglycerides, and an increased 
risk of CAD. However, the extent to which common variation within this 
gene influences plasma lipid levels and CAD in the general population is 
unknown. METHODS AND RESULTS: We examined the phenotypic effects of single 
nucleotide polymorphisms in the coding region of ABCA1 . The 
R219K variant has a carrier frequency of 46% in Europeans. Carriers have a 
reduced severity of CAD, decreased focal (minimum obstruction diameter 
1.81+/-0.35 versus 1.73+/-0.35 mm in noncarriers, P:=0.001) and diffuse 
atherosclerosis (mean segment diameter 2.77+/-0.37 versus 2.70+/-0.37 mm, 
P:=0.005), and fewer coronary events (50% versus 59%, P:=0.02). 
Atherosclerosis progresses more slowly in carriers of R219K than in 
noncarriers. Carriers have decreased triglyceride levels (1.42+/-0.4 9 
versus 1.84+/-0.77 mmol/L, P:=0.001) and a trend toward increased HDL-C 
(0.91+/-0.22 versus 0.88+/-0.20 mmol/L, P:=0.12). Other single nucleotide 
polymorphisms in the coding region had milder effects on plasma lipids and 
atherosclerosis. CONCLUSIONS: These data suggest that common variation in 
ABCA1 significantly influences plasma lipid levels and the 
severity of CAD. 
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Novel polymorphisms in promoter region of ATP 

binding cassette transporter gene and plasma 

lipids, severity, progression, and regression of coronary 

atherosclerosis and response to therapy. 

Lutucuta S.; Ballantyne CM.; Elghannam H.; Gotto A.M. Jr.; 
Marian A.J, 

Dr. A.J. Marian, Section of Cardiology, One Baylor Plaza, 
Houston, TX 77030, United States, amarian@bcm.tmc.edu 
Circulation Research, (11 May 2001) 88/9 (969-973). 
Refs: 12 

ISSN: 0009-7330 CODEN : CIRUAL 
United States 
Journal; Article 

018 Cardiovascular Diseases and Cardiovascular Surgery 

022 Human Genetics 

037 Drug Literature Index 
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LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB Identification of mutations in the ATP binding cassette 

transporter (ABCA1) gene in patients with Tangier disease, who 
exhibit reduced HDL cholesterol (HDL-C) and apolipoprotein Al (apoAl) 
levels and premature coronary atherosclerosis, has led to the hypothesis 
that common polymorphisms in the ABCA1 gene could determine 
HDL-C and apoAl levels and the risk of coronary atherosclerosis in the 
general population. We sequenced a 660-bp 5 1 fragment of the ABCA1 
gene in 24 subjects and identified 3 novel polymorphisms: -477C/T, 
-419A/C, and -320G/C. We developed assays, genotyped 372 participants in 
the prospective Lipoprotein Coronary Atherosclerosis Study (LCAS), and 
determined the association of the variants with fasting plasma lipids and 
indices of quantitative coronary angiograms obtained at baseline and 2.5 
years after randomization to fluvastatin or placebo. Distribution of 
-477C/T and -320G/C genotypes were 127 CC, 171 CT, and 74 TT and 130 GG, 
168 GC, and 75 CC, respectively, and were in complete linkage 
disequilibrium (P<0.0001). Data for -477C/T are presented. The -419A/C 
variant was uncommon (present in 1 of 63 subjects). Heterozygous subjects 
had a modest reduction in HDL-C (P=0.09) and apoAl (P=0.05) levels and a 
lesser response of apoAl to treatment with fluvastatin (P=0.04). The mean 
number of coronary lesions causing 30% to 75% diameter stenosis was 
greater in subjects with the TT genotype (3.1.+-.2.1) or CT genotype 
(2. 9.+-. 1.9) than in subjects with the CC genotype (2. 2.+-. 1.8) (P=0.002). 
Similarly, compared with subjects with the CC genotype, greater numbers of 
subjects with the TT or CT genotype had .gtoreq.l coronary lesion 
(P=0.001). No association between the genotypes and progression of 
coronary atherosclerosis or clinical events was detected. We conclude that 
ABCA1 genotypes are potential risk factors for coronary 
atherosclerosis in the general population. 

L5 ANSWER 11 OF 101 CAPLUS COPYRIGHT 2001 ACS 
ACCESSION NUMBER: 2001:337903 CAPLUS 

TITLE: Expression of the ATP-Binding Cassette 

Transporter Gene ABCG1 (ABC8) in Tangier Disease 
AUTHOR(S): Lorkowski, Stefan; Kratz, Mario; Wenner, Claudia; 

Schmidt, Roland; Weitkamp, Benedikt; Fobker, Manfred; 

Reinhardt, Jurgen; Rauterberg, Jurgen; Galinski, Erwin 

Arno; Cullen, Paul 

CORPORATE SOURCE: Institute of Arteriosclerosis Research, University of 

Munster, Munster, Germany 
SOURCE: Biochem. Biophys. Res. Commun. (2001), 283(4), 821-830 

CODEN: BBRCA9; ISSN: 0006-291X 
PUBLISHER: Academic Press 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Several members of the ATP-binding cassette (ABC) transporter 

family are involved in cholesterol efflux from cells. A defect in one 
member, ABCA1, results in Tangier disease, a condition 
characterized by cholesterol accumulation in macrophages and virtual 
absence of mature circulating high-d. lipoproteins. Expression of a 
second member, ABCG1, is increased by cholesterol-loading in human 
macrophages. We now show that ABCG1, which we identified by differential 
display RT-PCR in foamy macrophages, is overexpressed in macrophages from 
patients with Tangier disease compared to control macrophages. On examn. 
by confocal laser scanning microscopy, ABCG1 was present in perinuclear 
structures within the cell. In addn., a combination of in situ 
hybridization and indirect immunofluorescence microscopy revealed that 
ABCG1 is expressed in foamy macrophages within the atherosclerotic plaque. 
These data indicate that not only ABCA1 but also ABCG1 may play 
a role in the cholesterol metab. of macrophages in vitro and in the 
atherosclerotic plaque. (c) 2001 Academic Press. 
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AB ABCAI, a member of the ATP binding cassette family, mediates the 

efflux of excess cellular lipid to HDL and is defective in Tangier 
disease. The apolipoprotein acceptor specificity for lipid efflux by ABCAI 
was examined in stably transfected Hela cells, expressing a human 
ABCAI -GFP fusion protein. ApoA-I and all of the other exchangeable 
apolipoproteins tested (apoA-II, apoA-IV, apoC-I, apoC-II, apoC-III, apoE) 
showed greater than a threefold increase in cholesterol and phospholipid 
efflux from ABCAI -GFP transfected cells compared to control cells. 
Expression of ABCAI in Hela cells also resulted in a marked increase in 
specific binding of both apoA-I (Kd = 0.60 microg/mL) and 
apoA-II (Kd = 0.58 microg/mL) to a common binding site. In 
summary, ABCAI-mediated cellular binding of apolipoproteins and 
lipid efflux is not specific for only apoA-I but can also occur with other 
apolipoproteins that contain multiple amphipathic helical domains. 
Copyright 2001 Academic Press. 
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AB HDL cholesterol (HDL-C) deficiency is the most common lipid abnormality 
observed in patients with premature coronary heart disease (CHD) . 
Recently, our laboratory and others demonstrated that mutations in the 
ATP-binding cassette transporter 1 (ABCAI) gene are 

responsible for Tangier disease, a rare genetic disorder characterized by 
severely diminished plasma HDL-C concentrations and a predisposition for 
CHD. To address the question of whether common variants within the coding 
sequence of ABCAI may affect plasma HDL-C levels and CHD risk in 
the general population, we determined the frequencies of three common 
ABCAI variants (G596A, A2589G and G3456C) in men participating in 
the Veterans Affairs Cooperative HDL Cholesterol Intervention Trial 
(VA-HIT), a study designed to examine the benefits of HDL raising in men 
having low HDL-C (< or =40 mg/dl ) and established CHD, as well as in 
CHD-free men from the Framingham Offspring Study (FOS). Allele frequencies 
(%) in VA-HIT were 31, 16, and 4 for the G596A, A2589G, and G3456C 
variants, respectively, versus 27, 12, and 2 in FOS (P<0.03). None of the 
variants were significantly associated with plasma HDL-C concentrations in 
either population; however, in VA-HIT, the G3456C variant was associated 
with a significantly increased risk for CHD end points, suggesting a role 
for this variant in the premature CHD observed in this population. 
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AB The proband is a 50 year-old woman born from a consanguineous marriage. 
She has been suffering from angina pectoris since the age of 38 and 
underwent coronary bypass surgery for three-vessel disease at 48. The 
presence of low plasma levels of total cholesterol and high density 
lipoprotein (HDL) cholesterol (2.4 and 0.1 mmol/1) and apo AI (<15 mg/dl), 
associated with corneal lesions and a mild splenomegaly suggested the 
diagnosis of Tangier disease. However, none of the other features of 
Tangier disease, including hepatomegaly, anemia and peripheral neuropathy, 
were present. The analysis of the dinucleotide microsatellites located in 
chromosome 9q31 region demonstrated that the proband was homozygous for 
the alleles of D9S53, D9S1784 and D9S1832. The mother and son of the 
proband, both with low levels of HDL cholesterol, shared one of the 
proband's haplotypes, whereas neither of these haplotypes was present in 
the normolipidemic proband's sister. The sequence of ATP-binding 
cassette transporter 1 (ABC1-1) cDNA obtained by reverse 

transcription-PCR (RT-PCR) of total RNA isolated from cultured fibroblasts 
showed that the proband was homozygous for a C>T transition in exon 13, 
which caused a tryptophane for arginine substitution (R527W) . This 
mutation was confirmed by direct sequencing of exon 13 amplified from 
genomic DNA. It can be easily screened, as the nucleotide change 
introduces a restriction site for the enzyme Afl III. R527W substitution 
occurs in a highly conserved region of the NH2 cytoplasmic domain of 
ABC1 protein. R527W co-segregates with the low HDL phenotype in 
the family and was not found in 200 chromosomes from normolipidemic 
individuals . 
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AB ATP-binding cassette (ABC) proteins form a group of highly 

conserved cellular transmembrane transporters. Studies over the past year 
have implicated ABC transporters in cellular lipid trafficking processes. 
This notion has recently been confirmed and extended by the finding that 
the ABC transporter ABCA1 is a key regulator of high-density 
lipoprotein (HDL) metabolism and macrophage targeting to the RES or the 
vascular wall. Expression of a large number of ABC transporters in 
monocytes/macrophages and their regulation by cholesterol flux render 
these transporter molecules potentially critical players in chronic 
inflammatory diseases such as atherosclerosis. 
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AB Atherosclerotic cardiovascular disease (CVD) remains the leading cause of 
morbidity and mortality in Western societies. Although cholesterol is a 
major CVD risk factor, therapeutic interventions to lower plasma 
cholesterol levels have had limited success in reducing coronary events. 
Thus, novel approaches are needed to reduce or eliminate CVD. A potential 
therapeutic target is a newly discovered ATP binding cassette 
transporter called ABCA1 , a cell membrane protein that is the 
gateway for secretion of excess cholesterol from macrophages into the high 
density lipoprotein (HDL) metabolic pathway. Mutations in ABCA1 
cause Tangier disease, a severe HDL deficiency syndrome characterised by 
accumulation of cholesterol in tissue macrophages and prevalent 
atherosclerosis. Studies of Tangier disease heterozygotes revealed that 
the relative activity of ABCA1 determines plasma HDL levels and 
susceptibility to CVD. Drugs that induce ABCA1 in mice increase 
clearance of cholesterol from tissues and inhibit intestinal 
absorption of dietary cholesterol. Thus, ABCAl-stimulating drugs 
have the potential to both mobilise cholesterol from atherosclerotic 
lesions and eliminate cholesterol from the body. By reducing plaque 
formation and rupture independently of the atherogenic factors involved, 
these drugs would be powerful agents for treating CVD. 
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AB The present study examines the expression of ATP-binding 

cassette transporter 1 (ABC1) mRNA in normal and atherosclerotic 
tissues by using in situ hybridization in an effort to better understand 
the function of this cholesterol transport protein. Samples of normal 
baboon tissues as well as human normal and atherosclerotic 
aortas were hybridized with ( 35 ) S-labeled ABC1 sense and 
antisense riboprobes. Widespread expression of ABC1 was observed 
generally in tissues containing inflammatory cells and lymphocytes. Other 
noninflammatory cells that were also sites of ABC1 synthesis 
included the ductal cells of the kidney medulla, Leydig cells in the 
testis, and glial cells in the baboon cerebellum. Although normal veins 
and arteries did not express ABC1 mRNA, it was found to be 

upregulated in the setting of atherosclerosis, where widespread expression 

was found in macrophages within atherosclerotic lesions. These results are 

consistent with the proposed role of ABC1 in cholesterol 

transport in inflammatory cells. The specific upregulation of ABC1 

mRNA in the setting of atherosclerosis probably reflects the response of 

leukocytes to cholesterol loading. However, the presence of ABC1 

in ductal cells of the kidney medulla and in the small intestine suggest a 

more general role for this protein in cholesterol transport in other cell 

types . 
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The apparent protective effect of high density lipoprotein cholesterol 
(HDL) with respect to coronary heart disease (CHD) is generally thought to 
reside in its ability to transport cholesterol from peripheral cells to 
the liver for excretion from the body. Known as reverse cholesterol 
transport (RCT), this process involves many key steps and lipoprotein 
interconversions, and there is no consensus as to which step is most 
suitable for possible drug intervention. The membrane proteins, scavenger 
receptor class B, type 1 (SR-B1) and the ATP-binding 
cassette 1 (ABC1), have been strongly 

implicated as being important in cholesterol efflux; the former as a bona 
fide receptor for HDL and the latter as a lipid transporter. 
Lecithin:cholesterol acyltransf erase (LCAT) then esterifies the effluxed 
cholesterol to form cholesteryl esters (Step 2), which are then 
transferred to apoB-containing lipoproteins by cholesteryl ester transfer 
protein (CETP, Step 3). Despite the complexities and uncertainties, drugs 
should be developed which impact all of the above steps, and short-term 
endpoints need to be defined for a cautious, systematic approach to 
clinical evaluation. 
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Tangier disease is an autosomal recessive genetic disorder characterized 
by a severe high-density lipoprotein (HDL) deficiency, sterol deposition 
in tissue macrophages, and prevalent atherosclerosis. Mutations in the ATP 
binding cassette transporter ABCA1 cause Tangier disease 
and other familial HDL deficiencies. ABCA1 controls a cellular 
pathway that secretes cholesterol and phospholipids to lipid-poor 
apolipoproteins . This implies that an inability of newly synthesized 
apolipoproteins to acquire cellular lipids by the ABCA1 pathway 
leads to their rapid degradation and an over-accumulation of cholesterol 
in macrophages. Thus, ABCA1 plays a critical role in modulating 
flux of tissue cholesterol and phospholipids into the reverse cholesterol 
transport pathway, making it an important therapeutic target for clearing 
excess cholesterol from macrophages and preventing atherosclerosis. 
Copyright (C) 2000 Elsevier Science B.V. 
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Members of the human ABC transporter A subfamily have gained 
considerable attention based on the recent findings that ABCA1 
and ABCR (ABCA4 ) cause familial HDL-def iciency syndromes and distinct 
forms of hereditary retinopathies, respectively. Here we report the 
complete cDNA and the genomic organization of ABCA2 , another member of the 
human ABC A transporter subfamily. The ABCA2 coding region is 7.3 
kb in size and codes for a 2436 amino acid polypeptide that bears the 
typical features of a full-size ABC transporter. Among the known members 
of the ABC A subfamily ABCA2 shares highest homology with the 
cholesterol-responsive transporters ABCA1 (50%) and the recently 
cloned ABC A 7 (44%). The ABCA2 gene comprises 48 exons which are localized 
within a genomic region of only 21 kb. Analysis of the putative ABCA2 
promoter sequence revealed potential binding sites for 

transcription factors that are involved in the differentiation of myeloid 
and neural cells. Gene expression analysis in human macrophages 
showed that ABCA2 mRNA is induced during cholesterol import indicating 
that ABCA2 is a cholesterol-responsive gene. Our results suggest a 
potential role for ABCA2 in macrophage lipid metabolism and neural 
development . 
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Familial HDL deficiency (FHD) is the heterozygous form of Tangier disease 
(TD) . Mutations of the ABCA1 gene cause FHD and TD. FHD/TD cells 
are unable to normally efflux cholesterol onto nascent HDL particles, 
which are rapidly catabolized. TD fibroblasts have an abnormal pattern of 
PLC and PLD activation following cell stimulation with HDL ( 3 ) or 
apolipoprotein A-I (apoA-I). We examined cellular cholesterol efflux in 
FHD and TD fibroblasts by phospholipid-derived-molecules , compared with 
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that of normal cells. We used the PKC agonist 1 , 2-dioctanoylglycerol (DOG) 
and phorbol myristate acetate (PMA) to activate PKC, calphostin C, and GO 
6976, as inhibitors of PKC; phosphatidic acid (PA), which is the 
product of PLD, and lysophosphatidic acid (LPA), phosphatidylcholine, 
sphingomyelin, and beta-cyclodextrin to investigate their potential effect 
in modulating cellular cholesterol efflux in [ (3 ) H] cholesterol-labeled and 
cholesterol-loaded fibroblasts. Phosphatidylcholine, sphingomyelin, and 
beta-cyclodextrin promoted cholesterol efflux in an identical fashion in 
control, FHD, or TD fibroblasts. In a dose-dependent fashion, DOG (0-200 
microM) increased apoA-I-mediated cellular cholesterol efflux by 40% in 
controls, 71% in FHD, and 242% in TD cells. PMA similarly increased 
cholesterol efflux to a maximum of 256% in controls, 182% in FHD, and 191% 
in TD cells. This effect was inhibited by calphostin C. PA (100 
microM) also increased cholesterol efflux by 25% in control, 44% in FHD, 
and 100% in TD cells. Conversely, LPA reduced cholesterol efflux in a 
dose-dependent fashion in control and FHD cells (-50%, 200 microM) but not 
in TD cells, where efflux was increased by 140%. Propranolol (100 microM) 
significantly increased cholesterol efflux at 24 h in all three cell 
lines. n-Butanol partially decreased the DOG-mediated increase in 
cholesterol efflux. The inhibitory effect of calphostin C on 
DOG-stimulated cholesterol efflux could be partially overcome by 
propranolol, suggesting that PA is a downstream mediator of PKC-stimulated 
cholesterol efflux. We conclude that PLC and PLD activities are required 
for apoA-I -mediated cellular cholesterol efflux, and modulating cellular 
PA concentration can correct, at least partially, the cholesterol efflux 
defect in FHD and TD. 
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Tangier disease (TD) is an inherited disorder of lipid metabolism 
characterized by very low high density lipoprotein (HDL) plasma levels, 
cellular cholesteryl ester accumulation and reduced cholesterol excretion 
in response to HDL apolipoproteins . Molecular defects in the ATP 
binding cassette transporter 1 (ABCA1 ) have recently 
been identified as the cause of TD. ABCA1 plays a key role in 
the translocation of cholesterol across the plasma membrane, and defective 
ABCA1 causes cholesterol storage in TD cells. However, the exact 
relationship of many of the biochemical and morphological abnormalities in 
TD to ABCA1 is unknown. Since small GTP-binding 

proteins are important regulators of many cellular functions, we 
characterized these proteins in normal and TD fibroblasts using the 
[alpha-32P] GTP overlay technique and Western blotting of SDS and 
isoelectric focusing gels. Our results indicate that GTP-binding 
proteins of the Rho family (RhoA, RhoB, RhoG, Rac-1) are enriched in 
fibroblasts from TD patients. The accumulation of small G proteins may 
have potential implications for the TD phenotype and the regulation of 
cholesterol excretion in TD cells. Copyright 2001 Academic Press. 
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LANGUAGE: English 
SUMMARY LANGUAGE: English 

AB Tangier disease (TD) is characterized by severe high-density lipoproteins 
(HDL) deficiency, hypercatabolism of HDL constituents, impaired cellular 
cholesterol efflux, and mutations in the gene of ATP- 
binding cassette 1 (ABC-1). In the present 

study, we determined plasma lipid and apolipoprotein levels, and HDL 
subpopulations, in 110 subjects from a large TD kindred in which the 
proband was homozygous for an A.fwdarw.C missense mutation at nucleotide 
5338 of the ABC-1 transcript. In the proband HDL-C, apoA-I, and apoA-II 
concentrations were 2, 1, and 2 mg/dl, respectively, apoA-I was present 
only in pre .beta .( 1 ) , while apoA-II was found free of apoA-I in two 
distinct .alpha, mobility subpopulations with different sizes. The smaller 
size particles contained only apoA-II while the larger one contained 
apoA-II and apo(a). Relative to unaffected male relatives (n=30), male 
heterozygotes (n=21) had significant reductions (P<0.001) in plasma HDL-C 
(-45%), apoA-I (-34%), apoA-II (-59%), apoA-IV (-40%), Lp(a) (-62%), and 
apoB (-55%) concentrations, and a significant increase (P<0.05, +33%) in 
plasma apoC-III levels. Female heterozygotes (n=ll) similarly had 
significant reductions (P<0.001) in the concentrations of plasma HDL-C 
(-42%), apoA-I (-27%), apoA-II (-52%), Lp(a) (-27%), and (P<0.01) apoA-IV 
(-28%), apoB (-13%), and a significant increase (P<0.05) in plasma apoE 
levels (+29%) as compared to unaffected female relatives (n-41). Large 
size HDL subpopulations, especially the two LpA-I particles: .alpha. (1) 
and pre . alpha .( 1 ) were dramatically reduced in both male and female 
heterozygotes relative to their unaffected family members. Since apoA-II 
decreased more than apoA-I in both male and female heterozygotes, the 
ratios of apoA-I/apoA-II were significantly (P<0.01) increased. The 
prevalence of CHD was 60% higher in the 32 heterozygotes than in the 71 
unaffected relatives even though the latter group was on average 7 years 
older. We conclude that TD homozygotes have only pre. beta. (1) 
apoA-I-containing HDL subpopulations, while heterozygotes have HDL that is 
selectively depleted in the large .alpha. (1), pre . alpha .( 1 ) , and 
.alpha. (2), pre . alpha . ( 2 ) subpopulations, resulting in HDL particles that 
are small in size, poor in cholesterol, but relatively enriched in apoA-I 
compared to those of their unaffected relatives. These abnormalities 
appear to result in a higher risk of CHD in heterozygotes than in 
unaffected controls. .COPYRGT. 2001 Elsevier Science Ireland Ltd. 
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AB The role of the ATP-binding cassette transporter 1 ( 

ABCA1 ) in cellular lipid efflux and high density lipoprotein 
metabolism has been recently documented by mutations in genetic HDL 
deficiency syndromes such as classical Tangier disease. Analysis of 
ABCA1 knockout mice and overexpression studies have established 
the importance of ABCA1 as a major determinant of HDL 
cholesterol in plasma. These studies also indicate that ABCA1 is 
critically involved in cellular trafficking of cholesterol and 
choline-phospholipids and in total body lipid homeostasis, such as 
intestinal cholesterol and fat-soluble vitamin absorption and in the 
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modulation of steroidogenesis. First insights into the upregulation of 
ARCA1 gene expression by cellular cholesterol and cAMP have 
identified critical ABCA1 promoter elements, which bind 

the transcription factors liver X receptor, retinoid X receptor, Spl and 
E-box proteins. The finding that a lipid sensitive subgroup of ABC 
transporters is able to translocate cholesterol and phospholipids supports 
the concept that in ABCA1 deficiency, compensatory mechanisms 
possibly involving MDR1, MDR3 and MRP-family members could be active. This 
suggests that a network of ABC transporters involved in cellular lipid 
transport exists, which is under the tight control of energy pathways 
directly linked to high density lipoprotein metabolism and atherogenesis . 
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AB Infections with Candida krusei have increased in recent years as a 

consequence of its intrinsic resistance to fluconazole, an antifungal 
azole widely used in immunocompromised individuals to suppress infections 
due to azole-susceptible C. albicans. One established mechanism for azole 
resistance is drug efflux by ATP binding cassette (ABC) 
transporters. Since these transporters recognize structurally diverse 
drugs, their overexpression can lead to multidrug resistance (MDR) . To 
identify C. krusei genes potentially involved in azole resistance, PCR was 
performed with primers corresponding to conserved sequences of MDR-related 
ABC transporters from other fungi. Two genes, ABC1 and ABC 2, 
were identified; Southern blots suggested that both have one or two 
related gene copies in the C. krusei genome. ABC1 RNA was 
constitutively expressed at low levels in log phase cells while ABC 2 RNA 
was undetectable. However, both genes were upregulated as cultures 
approached stationary phase, and this upregulation was correlated with 
decreased susceptibility to the lethal activity of the azole derivative 
miconazole. Furthermore, ABC1 was upregulated following brief 
treatment of C. krusei with miconazole and clotrimazole (but not other 
azoles), and the unrelated compounds albendazole and cycloheximide . The 
latter two compounds antagonized fluconazole activity versus C. krusei, 
supporting a role for the ABC1 transporter in azole efflux. 
Finally, miconazole-resistant mutants selected in vitro demonstrated 
increased constitutive expression of ABC1 . Based on these 
expression data, genetic and functional characterization of the 
ABC1 transporter to directly test its role in C. krusei azole 
resistance would appear to be warranted. 
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Compositions and methods for increasing cholesterol 
efflux and raising HDL using human ATP 
binding cassette transporter protein 
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Lawn, Richard M.; Wade, David; Garvin, Michael 

CV Therapeutics, Inc., USA 

PCT Int. Appl., 214 pp. 
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Patent 
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BA, BB, BG, 

FI, GB, GD, 

KR , KZ , LC , 

NO, NZ, 

TZ, UA, 

TJ, TM 

SD, SL, 

GR, IE, 

GW, ML, 



PL, 
UG, 



BR, BY, CA, CH, CN, CR, CU, 
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BE, CH, 
SE, BF, 
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The invention also 
comprising 



SZ, TZ, UG, 
IT, LU, MC, 
MR, NE, SN, 

US 1999-140264 
US 1999-153872 
US 1999-166573 

The present invention relates to novel human ABC1 
polypeptides and nucleic acid mols. encoding the same, 
relates to recombinant vectors, host cells, and compns. 
ABC1 polynucleotides, as well as to methods for producing 
ABC1 polypeptides. The invention also relates to antibodies that 
bind specifically to ABC1 polypeptides. In addn., the 

invention relates to methods for increasing cholesterol efflux as well as 

to methods for increasing ABC1 expression and activity. The 

present invention further relates to methods for identifying compds . that 

modulate the expression of ABC1 and methods for detecting the 

comparative level of ABC1 polypeptides and polynucleotides in a 

mammalian subject. The present invention also provides kits and compns. 

suitable for screening compds. to det. the ABC1 expression 

modulating activity of the compd., as well as kits and compns. suitable to 

det. whether a compd. modulates ABC1 -dependent cholesterol 

efflux . 

L5 ANSWER 30 OF 101 CAPLUS COPYRIGHT 2001 ACS DUPLICATE 12 

ACCESSION NUMBER: 2000:666871 CAPLUS 

DOCUMENT NUMBER: 133:262303 

TITLE: Human ABC1 transporter and DNA and 



09/526,193 Search Results 



INVENTOR ( S ) : 
PATENT ASSIGNEE (S) : 
SOURCE: 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



methods for modulating cholesterol levels and 
diagnosing disease 

Hayden, Michael R.; Wilson, Angela R. ; Pimstone, Simon 
N. 

University of British Columbia, Can.; Xenon 

Bioresearch, Inc. 

PCT Int. Appl., 229 pp. 

CODEN: PIXXD2 

Patent 

English 

2 



PATENT NO. 



KIND DATE 



APPLICATION NO. DATE 



WO 2000-IB532 



20000315 



EP 1100895 
R: 



PRIORITY APPLN . INFO.: 



AB 



WO 2000055318 A2 20000921 

WO 2000055318 A3 20010322 

W: AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, 
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US 1999-138048 P 19990608 
US 1999-139600 P 19990617 
US 1999-151977 P 19990901 
WO 2000-IB532 W 20000315 
The invention features ABC1 nucleic acids and proteins for the 
diagnosis and treatment of abnormal cholesterol regulation. The invention 
also features methods for identifying compds . for modulating cholesterol 
levels in an animal (e.g., a human). Thus, ABC transporter gene 
ABC1 of chromosome 9 has been identified as the gene involved in 
Tangier disease and familial HDL deficiency. Many polymorphisms, and 
mutations (deletion, substitution, nonsense, frameshift, and 
splicing-altering) , have been identified. Many of these correlate with 
disease; some create/delete restriction sites. The cDNA for ABC1 
has been cloned and sequenced. The protein encoded by the cDNA has an 
addnl . 60 amino acids relative to that previously reported: these extra 
amino acids were shown to be present in vivo and to play an essential part 
in the activity of the protein. The ABC1 protein has been shown 
to transport cholesterol. The ABC1 gene was found to have 4 9 
exons. The sequence of each exon with surrounding introns is presented. 
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AB The present invention relates to novel ABC1 polypeptides and 

nucleic acid mols. encoding the same. The invention also relates to 

recombinant vectors, host cells, and compns . comprising ABC1 

polynucleotides, as well as to methods for producing ABC1 

polypeptides. The invention also relates to antibodies that bind 

specifically to ABC1 polypeptides. In addn., the invention 

relates to methods for increasing cholesterol efflux as well as to methods 

for increasing ABC1 expression and activity. The present 

invention further relates to methods for identifying compds. that modulate 

the expression of ABC1 and methods for detecting the comparative 

level of ABC1 polypeptides and polynucleotides in a mammalian 

subject. The present invention also provides kits and compns. suitable 

for screening compds. to det. the ABC1 expression modulating 

activity of the compd., as well as kits and compns. suitable to det. 

whether a compd. modulates ABC1 -dependent cholesterol efflux. 



L5 ANSWER 32 OF 101 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
SOURCE : 

DOCUMENT TYPE: 
LANGUAGE : 

FAMILY ACC. NUM. COUNT: 
PATENT INFORMATION: 



CAPLUS COPYRIGHT 2001 ACS 
2000:227775 CAPLUS 
132:275181 

ATP-binding cassette genes and proteins for 
diagnosis and treatment of lipid disorders and 
inflammatory diseases 
Schmitz, Gerd; Klucken, Jochen 
Bayer Aktiengesellschaf t, Germany 



PCT Int. Appl. 

CODEN: PIXXD2 

Patent 

English 

1 



154 pp. 



PATENT NO. 



KIND DATE 



APPLICATION NO. 



DATE 



WO 2000018912 
WO 2000018912 



A2 
A3 



20000406 
20000817 



WO 1999-EP6991 



19990921 



W: 


AE, 


AL, 


AM, 


AT, 


AU, 


AZ, 


BA, 


BB, 


BG, 


BR, 


BY, 


CA, 


CH, 


CN, 


CR, 


CU, 




CZ, 


DE, 


DK, 


DM, 


EE, 


ES, 


FI, 


GB, 


GD, 


GE, 


GH, 


GM, 


HR, 


HU, 


ID, 


IL, 




IN, 


IS, 


JP, 


KE, 


KG, 


KP, 


KR, 


KZ, 


LC, 


LK, 


LR, 


LS, 


LT, 


LU, 


LV, 


MD, 




MG, 


MK, 


MN, 


MW, 


MX, 


NO, 


NZ, 


PL, 


PT, 


RO, 


RU, 


SD, 


SE, 


SG, 


SI, 


SK, 




SL, 


TJ, 


TM, 


TR, 


TT, 


TZ, 


UA, 


UG, 


US, 


UZ, 


VN, 


YU, 


ZA, 


ZW, 


AM, 


AZ, 




BY, 


KG, 


KZ, 


MD, 


RU, 


TJ, 


TM 




















RW: 


GH, 


GM, 


KE, 


LS, 


MW, 


SD, 


SL, 


SZ, 


TZ, 


UG, 


ZW, 


AT, 


BE, 


CH, 


CY, 


DE, 




DK, 


ES, 


FI, 


FR, 


GB, 


GR, 


IE, 


IT, 


LU, 


MC, 


NL, 


PT, 


SE, 


BF, 


BJ, 


CF, 




CG, 


CI, 


CM, 


GA, 


GN, 


GW, 


ML, 


MR, 


NE, 


SN, 


TD, 


TG 










9959804 




Al 


20000417 




AU 1999-59804 




19990921 







PRIORITY APPLN. INFO.: 



19980925 
19990921 



US 1998-101706 
WO 1999-EP6991 

AB Cholesterol-responsive genes are identified by the differential display 
method in human monocytes from peripheral blood that were 
subjected to macrophage differentiation and cholesterol loading with 
acetylated LDL and subsequent deloading with HLD3. In an initial screen 
ABCGA (ABC8), a member of the rapidly growing family of ABC (ATP- 
binding cassette) transport systems that couple the energy of ATP 
hydrolysis to the translocation of solutes across biol. membranes, was 
identified as a cholesterol-sensitive switch. ABCG1 is upregulated by 
M-CSF-dependent phagocytic differentiation but expression is massively 
induced by cholesterol loading and almost completely set back to 
differentiation-dependent levels by HDL3. In a more detailed anal., 18 
already characterized ABC members and 2 Fragment sequences were analyzed 
in monocyte/macrophage cells by RT-PCR as cholesterol sensitive. The most 
sensitive gene was ABCG1, which is the human homolog of the 
Drosophila white gene. Sequencing of the promoter of ABCG1 shows 
important transcription factor-binding sites relevant for 

phagocytic differentiation and lipid sensitivity. Antisense treatment of 
macrophages during cholesterol loading and HDL3-mediated deloading clearly 
identified ABCG1 as a cholesterol transporter. Among the other 
cholesterol-sensitive genes, ABCA1 (ABC1) was further 
characterized, and identified in the mouse as an interleukin-1 .beta . 
transporter involved also in apoptotic cell processing. Modulation of the 
activity of transmembrane proteins belonging to the ATP binding 
cassette transporter protein family which are etiol. involved in 
cholesterol-riven atherogenic processes and inflammatory diseases like 
psoriasis, lupus erythematodes and others provides therapeutic means to 
treat such diseases. Furthermore, detection of herein identified ABC 
transporter proteins of their resp. biochem. activities involved in such 
atherogenic and inflammatory processes provides diagnostic means for clin. 
application of diagnosis and monitoring of dyslipidemias, atherosclerosis 
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PATENT NO 
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AB WO 200034461 A UPAB: 20000807 

NOVELTY - A non-human mammal (I) or a transgenic cell (II) 

comprising a non-functional endogenous LXR (ligand activated transcription 
factor) alpha allele, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(1) a method for screening (Ml) a RXR (retinoid X receptor) agonist 
or LXR- alpha (ligand activated transcription factor) agonist candidate 
substance for increasing bile acid synthesis comprising contacting a cell 
with the candidate substance and then monitoring a bile acid phenotype of 
the cell; 

(2) a method for screening (M2) a rexinoid for the ability to 
inhibit cholesterol absorption by an intestinal cell comprising 
treating the intestinal cell with a rexinoid and monitoring cholesterol 
absorption by the cell; 

(3) a rexinoid compound (III) that inhibits cholesterol 
absorption identified by M2; 

(4) a rexinoid compound that inhibits cholesterol 

absorption produced by a process comprising treating an intestinal cell 
with the rexinoid and then monitoring cholesterol absorption by the cell; 

(5) a method for screening (M3) for a modulator of ABC1 
(ATP-binding cassette) expression comprising contacting a cell 
expressing an RXR with the candidate substance and determining the 
expression of ABC1 expression in the cell; and 

(6) making a modulator of ABC1 expression comprising 
contacting a cell expressing an RXR with the candidate substance and 
determining the expression of ABC1 expression in the cell. 

ACTIVITY - Antilipemic; antiarteriosclerotic; cardiant. 

MECHANISM OF ACTION - Cholesterol absorption inhibitor; 
bile acid synthesis enhancer; RXR/LXR alpha hormone receptor stimulator. 
The cholesterol absorption inhibitory activity of the RXR 
agonists was tested using LXR alpha wild type mice and knockout mice 
strains. Male, A129 strain mice (LXR alpha +/+ and -/-) were fed Teklad 
7001 powdered diet supplemented with 0.2% cholesterol, 0.015% LG268 (a 
RXR-specific ligand) providing 30 mg/kg body weight for 10 days. On day 7, 
mice received a gavage dose of (22, 23-3H)b-sitostanol and 
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(4-14C) cholesterol for the measurement of cholesterol absorption by the 
fecal isotope ratio method Turley et al., 1994. Cholesterol absorption was 
completely inhibited in mice receiving a dose of 30 mg/kg body 
weight over 10 days, regardless of LXR alpha genotype. 

USE - (I) is used for screening a candidate substance for its ability 
to reduce cholesterol levels in a mammal which involves treating (I) with 
a candidate substance and then monitoring a cholesterol-related phenotype 
such as cholesterol absorption, circulating cholesterol, hepatic 
cholesterol, hepatomegaly atherosclerosis, cardiac failure, cardiac 
(atrophy/hypertropy) , activity level, survival, cancer, reproduction, 
immune function, skin disease, cognitive function, and adrenal function, 
in the mammal. (I) is also used for screening a candidate substance for 
its ability to increase bile acid synthesis in a mammal. (Ill), a RXR 
agonist is used for reducing cholesterol levels or inhibiting 
cholesterol absorption in a mammal. The method further comprises treating 
a mammal, preferably humans with an agent that inhibits 
cholesterol biosynthesis such as HMG (high mobility group protein) CoA 
(coenzyme A) reductase inhibitor. The treatment also involves 
stimulating bile acid synthesis or reducing cholesterol intake (claimed) . 
This method is thus useful for treating familial lipoprotein lipase 
deficiency and familial apolipoprotein C-II deficiency (autosomal 
recessive disorders), familial hypertriglyceridemia (an autosomal dominant 
disorder), familial defective apolipoprotein B-100, and familial combined 
hyperlipidemia . The transgenic animals serve as models for studying the 
effects of ligands specific for the RXR nuclear hormone receptor in 
transgenic LXR alpha knockout animal models. 

ADVANTAGE - Cholesterol levels are lowered without any adverse side 
effects and LDL (low density lipoprotein) cholesterol levels are lowered 
without affecting total lipid levels. 
Dwg. 0/10 
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NOVELTY - Modulating amyloid deposition in subjects comprising 
administering to the subjects an effective amount of at least one 
transporter blocker for an adenosine triphosphate (ATP) -binding 
cassette (ABC) transporter, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(1) packaged pharmaceutical compositions for treating amyloidosis 
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comprising a container holding an effective amount of a pharmaceutical 
composition for modulating amyloid deposition and instructions for using 
the composition for the treatment of amyloidosis; 

(2) identifying agents that modulate amyloid deposition in organisms; 

(3) identifying agents that modulate transport of amyloid- beta 
protein (A beta ) across cellular membranes; 

(4) modulating amyloid deposition in subjects by administering at 
least one blocker of flippase activity for an ABC transporter; and 

(5) identifying agents that modulate flipping of amyloid across a 
cellular membrane. 

ACTIVITY - Antiamyloidosis; nootropic; neuroprotective; 
cerebroprotective; antidiabetic . 

MECHANISM OF ACTION - ABC transporter blocker; flippase blocker. 

Various concentrations of RU-486 were used to treat GsrasDNl PC12 
cells to final concentrations of 3-3,000 nM of RU-486. Results indicated 
that increased APPs secretion in GsrasDNl PC12 cells was RU-486 
dose-dependent, with half-maximal effect at about 0.5 micro M . 
Concentration effect studies above 3.0 micro M RU-486 became difficult 
because RU-486 did not remain as a homogenous aqueous solution above that 
concentration. However, even at sub-maximal concentrations of RU-4 86, 
increased APPs secretion was noted (21-fold at 3 micro M RU-486). 

USE - The methods are used for modulating amyloid deposition in 
subjects, to prevent or inhibit amyloid deposition, modulate 
cleavage of amyloid precursor protein (APP), modulate proteolytic 
processing of APP, such that the production of A beta is decreased or of 
APPs ('Swedish' mutant APP) is increased, modulate the ABC transporter's 
ability to export A beta from a cell or inhibit export of A beta 
from a cell (claimed). They are used to block MDR1, MDR3, ABC1, 
ABC2, ABC 3, ABC7, ABC 8, MRP4 f MRP5 or the human ABC transporters 
encoded by the ESTs 45597, 122234, 123147, 131042, 157481, 82763, 352188 
or 422562 (claimed). They are used to antagonize transport through one or 
more ABC transporters expressed in the brain or the cerebral 
microvasculature (claimed). They are used to treat disease states 
associated with amyloidosis including amyloid deposition associated with 
Alzheimer's disease and to treat stroke and head injury (claimed) 
characterized by cognitive and neurological defects associated with 
extracellular cerebrovascular amyloid deposits as well as Down's syndrome, 
hereditary cerebral hemorrhage amyloidosis, familial Mediterranean fever, 
familial amyloid nephropathy with urticaria and deafness (Muckle-Wells 
syndrome), myeloma or macroglobulinemia, chronic hemodialysis, familial 
amyloid cardiomyopathy, adult onset diabetes, insulinoma, gelsolin, 
cystatin C, familial amyloidotic polyneuropathy, Scrapie, 
Creutz'f eldt-Jacob disease, kuru, Gerstmann-Straussler-Scheinker syndrome 
and bovine spongiform encephalopathy, and to treat or prevent amyloidosis. 

DESCRIPTION OF DRAWING ( S ) - Dose-dependent effects of RU-486 
administration upon APPs release from PC12 cells. 
Dwg .4/15 
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AB Mutations of the ABC1 transporter have been identified as the 

defect in Tangier disease, characterized by low HDL and cholesterol ester 
accumulation in macrophages. A full-length mouse ABC1 cDNA was 
used to investigate the mechanisms of lipid efflux to apoA-I or HDL in 
transfected 293 cells. ABC1 expression markedly increased 

cellular cholesterol and phospholipid efflux to apoA-I but had only minor 
effects on lipid efflux to HDL. The increased lipid efflux appears to 
involve a direct interaction between apoA-I and ABC1, because 
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ABC1 expression substantially increased apoA-I binding 

at the cell surface, and chemical cross-linking and immunoprecipitation 
analysis showed that apoA-I binds directly to ABC1 . In 

contrast to scavenger receptor BI (SR-BI), another cell surface molecule 
capable of facilitating cholesterol efflux, ABC1 preferentially 
bound lipid-free apoA-I but not HDL. Immunofluorescence confocal 
microscopy showed that ABC1 is primarily localized on the cell 
surface. In the absence of apoA-I, cells overexpressing ABC1 
displayed a distinctive morphology, characterized by plasma membrane 
protrusions and resembling echinocytes that form when there are excess 
lipids in the outer membrane hemileaflet. The studies provide evidence for 
a direct interaction between ABC1 and apoA-I, but not HDL, 
indicating that free apoA-I is the metabolic substrate for ABC1 . 
Plasma membrane ABC1 may act as a phospholipid/cholesterol 
flippase, providing lipid to bound apoA-I, or to the outer membrane 
hemileaflet . 
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Scavenger receptor BI (SR-BI) facilitates the efflux of cellular 
cholesterol to plasma high density lipoprotein (HDL). Recently, the ATP- 
binding cassette transporter 1 (ABC1) was identified as 

a key mediator of cholesterol efflux to apolipoproteins and HDL. The goal 
of the present study was to determine a possible interaction between the 
SR-BI and ABC1 cholesterol efflux pathways in macrophages. Free 
cholesterol efflux to HDL was increased ( approximately 2. 2-fold) in SR-BI 
transfected RAW macrophages in association with increased SR-BI protein 
levels. Treatment of macrophages with 8-bromo-cAMP (cAMP) resulted in a 
4.1-fold increase in ABC1 mRNA level and also increased 

cholesterol efflux to HDL (2.2-fold) and apoA-I (5.5-fold). However, in 
SR-BI transfected RAW cells, cAMP treatment produced a much smaller 
increment in cholesterol efflux to HDL (1.1-fold) or apoA-I (3.3-fold) 
compared with control cells. In macrophages loaded with cholesterol by 
acetyl-LDL treatment, SR-BI overexpression did not increase cholesterol 
efflux to HDL but did inhibit cAMP-mediated cholesterol efflux 
to apoA-I or HDL. SR-BI neutralizing antibody led to a dose- and 
time-dependent increase of cAMP-mediated cholesterol efflux in both SR-BI 
transfected and control cells, indicating that SR-BI inhibits 
ABCl-mediated cholesterol efflux even at low SR-BI expression 
level. Transfection of a murine ABC1 cDNA into 293 cells led to 
a 2.3-fold increase of cholesterol efflux to apoA-I, whereas 
co-transfection of SR-BI with ABC1 blocked this increase in 
cholesterol efflux. SR-BI and ABC1 appear to have distinct and 
competing roles in mediating cholesterol flux between HDL and macrophages. 
In nonpolarized cells, SR-BI promotes the reuptake of cholesterol actively 
effluxed by ABC1, creating a futile cycle. 
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Studies show that lipid-free apoA-I stimulates release of cholesterol and 
phospholipid from fibroblasts and macrophages. ATP- 
binding cassette 1 (ABC1) is 

implicated in this release and has been identified as the genetic defect 
in Tangier disease, evidence that ABC1 is critical to the 
biogenesis of high density lipoprotein. We quantified levels of 
ABC1 mRNA, protein, and cholesterol efflux from J774 mouse 
macrophages + /- exposure to a cAMP analog. Up-regulating ABC1 
mRNA correlated to increased cholesterol efflux in a dose- and 
time-dependent manner. mRNA levels rose after 15 min of exposure while 
protein levels rose after 1 h, with increased efflux 2-4 h post-treatment. 
In contrast to cells from wild-type mice, peritoneal macrophages from the 
Abel -/- mouse showed a lower level of basal efflux and no 
increase with cAMP treatment. The stimulation of efflux exhibits 
specificity for apoA-I, high density lipoprotein, and other 
apolipoproteins as cholesterol acceptors, but not for small unilamellar 
vesicles, bile acid micelles, or cyclodextrin . We have studied a number of 
cell types and found that while other cell lines express ABC1 
constitutively, only J774 and elicited mouse macrophages show a 
substantial increase of mRNA and efflux with cAMP treatment. 
ApoA-I-stimulated efflux was detected from the majority of cell lines 
examined, independent of treatment. 
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Tangier disease, a condition characterized by low levels of high density 
lipoprotein and cholesterol accumulation in macrophages, is caused by 
mutations in the ATP-binding cassette transporter ABC1 
. In cultured macrophages, ABC1 mRNA was induced in an additive 
fashion by 22 (R) -hydroxycholesterol and 9-cis-retinoic acid ( 9CRA) , 
suggesting induction by nuclear hormone receptors of the liver X receptor 
(LXR) and retinoid X receptor (RXR) family. We cloned the 5' -end of the 
human ABC1 transcript from cholesterol-loaded THP1 

macrophages. When transfected into RAW macrophages, the upstream promoter 
was induced 7-fold by 22 ( R) -hydroxycholesterol , 8-fold by 9CRA, and 
37-fold by 9CRA and 22 { R ) -hydroxycholesterol . Furthermore, promoter 
activity was increased in a sterol-responsive fashion when cotrans f ected 
with LXRalpha/RXR or LXRbeta/RXR. Further experiments identified a direct 
repeat spaced by four nucleotides {from -70 to -55 base pairs) as a 
binding site for LXRalpha/RXR or LXRbeta/RXR. Mutations in this 
element abolished the sterol-mediated activation of the promoter. The 
results show sterol-dependent transactivation of the ABC1 

promoter by LXR/ RXR and suggest that small molecule agonists of LXR could 
be useful drugs to reverse foam cell formation and atherogenesis . 
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AB LXR alpha is a nuclear receptor that has previously been shown to regulate 
the metabolic conversion of cholesterol to bile acids. Here we define a 
role for this transcription factor in the control of cellular cholesterol 
efflux. We demonstrate that retroviral expression of LXR alpha in NIH 3T3 
fibroblasts or RAW264.7 macrophages and/or treatment of these cells with 
oxysterol ligands of LXR results in 7- to 30-fold induction of the mRNA 
encoding the putative cholesterol/phospholipid transporter ATP- 
binding cassette (ABC)Al. In contrast, induction of ABCA1 

mRNA in response to oxysterols is attenuated in cells that constitutively 
express dominant-negative forms of LXR alpha or LXR beta that lack the AF2 
transcriptional activation domain. We further demonstrate that expression 
of LXR alpha in NIH 3T3 fibroblasts and/or treatment of these cells with 
oxysterols is sufficient to stimulate cholesterol efflux to extracellular 
apolipoprotein AI . The ability of oxysterol ligands of LXR to stimulate 
efflux is dramatically reduced in Tangier fibroblasts, which carry a loss 
of function mutation in the ABCA1 gene. Taken together, these 
results indicate that cellular cholesterol efflux is controlled, at least 
in part, at the level of transcription by a nuclear receptor-signaling 
pathway. They suggest a model in which activation of LXRs by oxysterols in 
response to cellular sterol loading leads to induction of the 
ABCA1 transporter and the stimulation of lipid efflux to 
extracellular acceptors. These findings have important implications for 
our understanding of mammalian cholesterol homeostasis and suggest new 
opportunities for pharmacological regulation of cellular lipid metabolism. 
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AB Murine macrophage RAW264 were investigated for their response to 

lipid-free apolipoproteins . Preincubation of the cells with 300 microM 
dibutyryl cyclic (dBc) AMP for 16 h induced specific binding of 
apolipoprotein (apo) A-I to the cells and apoA-I-mediated HDL formation 
with cellular lipids, neither of which was detected in the absence of 
dBcAMP. Dose-dependent changes of the apoA-I specific binding 
and the apoA-I-mediated cholesterol release were largely superimposable . 
ApoA-II also mediated lipid release after the treatment of the cells with 
dBcAMP and effectively displaced the apoA-I binding to the 

cells. In contrast, cellular cholesterol efflux to lipid microemulsion and 
to 2- (hydroxypropyl ) -beta-cyclodextrin was uninfluenced by the dBcAMP 
treatment. To induce the cellular reactivity with apoA-I, the incubation 
with dBcAMP reguired at least 6 h. Actinomycin D, cycloheximide, 
puromycin, and brefeldin A suppressed both the induction of 
apoA-I-mediated lipid release and the apoA-I specific binding to 
the cells. Analysis of the expression level of ABC1 mRNA by 
using reverse transcription-polymerase chain reaction and oligonucleotide 
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arrays revealed that ABC1 mRNA was already expressed in the 

dBcAMP-untreated cells, and the dBcAMP treatment for 16 h enhanced its 

expression 9-13-fold. We conclude that dBcAMP selectively induces t 

apolipoprotein-mediated cellular lipid release and accordingly 

high-density lipoprotein generation by inducing specific binding 

of apolipoprotein, but does not influence diffusion-mediated lipid efflux. 

The cell-apolipoprotein interaction seems to depend on cellular protein 

biosynthesis and transport. A substantial increase in the level of 

ABC1 mRNA caused by the dBcAMP treatment indicates that ATP- 

binding cassette transporter 1, the protein product of 

ABC1, may directly be responsible for the interaction, but the 

question about the absence of the interaction with its baseline expression 

level remains. 
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The ABCA1 gene, a member of the ATP-binding cassette A 
(ABCA1) transporter superfamily, encodes a membrane protein that 
facilitates the cellular efflux of cholesterol and phospholipids. 
Mutations in ABCA1 lead to familial high density lipoprotein 
deficiency and Tangier disease. We report the complete human 
ABCA1 gene sequence, including 1,453 bp of the promoter, 146,581 
bp of introns and exons, and 1 kb of the 3' flanking region. The 
ABCA1 gene spans 14 9 kb and comprises 50 exons. Sixty-two 
repetitive Alu sequences were identified in introns 1-49. The 
transcription start site is 315 bp upstream of a newly identified 
initiation methionine codon and encodes an ORF of 6,783 bp. Thus, the 
ABCA1 protein is comprised of 2,261 aa. Analysis of the 1,453 bp 
5 1 upstream of the transcriptional start site reveals multiple 
binding sites for transcription factors with roles in lipid 
metabolism. Comparative analysis of the mouse and human 
ABCA1 promoter sequences identified specific regulatory elements, 
which are evolutionarily conserved. The human ABCA1 
promoter fragment -200 to -80 bp that contains binding motifs 
for SP1, SP3, E-box, and API modulates cellular cholesterol and cAMP 
regulation of ABCA1 gene expression. These combined findings 
provide insights into ABCAl-mediated regulation of cellular 
cholesterol metabolism and will facilitate the identification of new 
pharmacologic agents for the treatment of atherosclerosis in humans. 
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AB Recently, the human ATP-binding cassette transporter-1 

(ABC1) gene has been demonstrated to be mutated in patients with 

Tangier disease. To investigate the role of the ABC1 protein in 

an experimental in vivo model, we used gene targeting in DBA-1J embryonic 

stem cells to produce an ABC1 -deficient mouse. Expression of the 

murine Abel gene was ablated by using a nonisogenic targeting 

construct that deletes six exons coding for the first nucleotide- 

binding fold. Lipid profiles from Abel knockout (-/-) 

mice revealed an approximately 70% reduction in cholesterol, markedly 
reduced plasma phospholipids, and an almost complete lack of high density 
lipoproteins (HDL) when compared with wild-type littermates (+/+). 
Fractionation of lipoproteins by FPLC demonstrated dramatic alterations in 
HDL cholesterol (HDL-C), including the near absence of apolipoprotein AI . 
Low density lipoprotein (LDL) cholesterol (LDL-C) and apolipoprotein B 
were also significantly reduced in +/- and -/- compared with their 
littermate controls. The inactivation of the Abel gene led to an 
increase in the absorption of cholesterol in mice fed a chow or a high-fat 
and -cholesterol diet. Histopathologic examination of Abcl-/- 
mice at ages 7, 12, and 18 mo demonstrated a striking accumulation of 
lipid-laden macrophages and type II pneumocytes in the lungs. Taken 
together, these findings demonstrate that Abel-/- mice display 
pathophysiologic hallmarks similar to human Tangier disease and 
highlight the capacity of ABC1 transporters to participate in 
the regulation of dietary cholesterol absorption. 
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AB Mutations in ABCA1, a member of the ATP-binding 

cassette family, have been shown to underlie Tangier disease (TD) and 
familial hypoalphalipoproteinemia (FHA), which are genetic disorders that 
are characterized by depressed concentrations of plasma high density 
lipoprotein (HDL) cholesterol. An important question is whether common 
variants within the coding sequence of ABCA1 can affect plasma 
HDL cholesterol in the general population. To address this issue, we 
developed a screening strategy to find common ABCA1 variants. 
This strategy involved long-range amplification of genomic DNA by using 
coding sequences only, followed by deep sequencing into the introns. This 
method helped us to characterize a new set of amplification primers, which 
permitted amplification of virtually all of the coding sequence of 
ABCA1 and its intron-exon boundaries with a single DNA 

amplification program. With these new sequencing primers, we found 3 novel 
ABCA1 mutations: a frameshift mutation (4570insA, A1484S — >X1492), 
a missense mutation (A986D) in a TD family, and a missense mutation 
(R170C) in aboriginal subjects with FHA. We also used these sequencing 
primers to characterize 4 novel common amino acid variants in 
ABCA1, in addition to 5 novel common silent variants. We tested 
for association of the ABCA1 I/M823 variant with plasma HDL 
cholesterol in Canadian Inuit and found that M823/M823 homozygotes had 
significantly higher plasma HDL cholesterol compared with subjects with 
the other genotypes. The results provide proof of principle of the 
effectiveness of this approach to identify both rare and common 
ABCA1 genomic variants and also suggest that common amino acid 
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variation in ABCA1 is a determinant of plasma HDL cholesterol in 
the general population. 
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Cellular cholesterol efflux in heterozygotes for tangier 
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Tangier disease (TD), caused by mutations in the ATP- 
binding cassette 1 (ABC-1) gene, is a rare 

genetic disorder characterized by severe deficiency of high density 
lipoproteins (HDL) in the plasma, hypercatabolism of HDL, and defective 
apolipoprotein ( apo ) -mediated cellular cholesterol efflux. In the present 
study, we assessed plasma lipid concentrations, HDL particle size and 
subspecies, and cellular cholesterol efflux in 9 TD heterozygotes from a 
kindred in which the proband was homozygous for an A — >C missense mutation 
at nucleotide 5338 of the ABC-1 transcript. Relative to age- and 
gender-matched controls from the Framingham Offspring Study (FOS), TD 
heterozygotes had significant reductions (P < 0.000) in HDL-C (-54% 
female; -40% male) and apoA-I (-33% female; -37% male) concentrations, as 
well as significantly less cholesterol (-68% female; -58% male) 
distributed in the largest HDL subclasses, H5 and H4 . Consequently, HDL 
particle size (nm) was significantly smaller (P < 0.000) in TD 
heterozygotes (8.6 + /- 0.6 female; 8.7 +/- 0.1 male) relative to FOS 
controls (9.4 +/- 0.4 female; 9.0 +/- 0.3 male). Further studies 
demonstrated that apoA-I-mediated cellular cholesterol efflux in TD 
heterozygotes was essentially half that of controls (11 +/- 2 vs. 20 +/- 
3% of total ( (3) H] cholesterol, P < 0. 001), with strong correlations 
observed between cholesterol efflux and both HDL-C level (r = 0.600) and 
particle size (r - 0.680). In summary, our data demonstrate that 
apolipoprotein-mediated cholesterol efflux is aberrant in TD 
heterozygotes, as it is in homozygotes. This finding, along with the 
associations observed between HDL-C concentration, HDL particle size, and 
cholesterol efflux, supports the concept that plasma HDL-C levels are 
regulated, in part, by cholesterol efflux, which in turn influences HDL 
particle size and, ultimately, HDL apoA-I catabolism. 



L5 ANSWER 45 OF 101 MEDLINE 
ACCESSION NUMBER: 2000475411 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR: 



DUPLICATE 20 

MEDLINE 

20437687 PubMed ID: 10980140 

Functional loss of ABCA1 in mice causes severe 
placental malformation, aberrant lipid distribution, and 
kidney glomerulonephritis as well as high-density 
lipoprotein cholesterol deficiency. 

Christiansen-Weber T A; Voland J R; Wu Y; Ngo K; Roland B 
L; Nguyen S; Peterson P A; Fung-Leung W P 

R. W. Johnson Pharmaceutical Research Institute, San Diego, 
California 92121, USA. 

AMERICAN JOURNAL OF PATHOLOGY, (2000 Sep) 157 (3) 1017-29. 
Journal code: 3RS; 0370502. ISSN: 0002-9440. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Abridged Index Medicus Journals; Priority Journals 
200009 

Entered STN: 20001012 
Last Updated on STN: 20001012 
Entered Medline: 20000929 
AB Tangier disease (TD) and familial HDL deficiency (FHA) have recently been 
linked to mutations in the human ATP-binding cassette 
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transporter 1 ( hABCAl ) , a member of the ABC superfamily. Both diseases are 

characterized by the lowering or lack of high-density lipoprotein 

cholesterol (HDL-C) and low serum cholesterol. The murine ABCA1 

-/- phenotype corroborates the human TD linkage to ABCA1 

. Similar to TD in humans, HDL-C is virtually absent in ABCA1-/- 

mice accompanied by a reduction in serum cholesterol and lipid deposition 

in various tissues. In addition, the placenta of ABCA1-/- mice 

is malformed, resulting in severe embryo growth retardation, fetal loss, 

and neonatal death. The basis for these defects appears to be altered 

steroidogenesis, a direct result of the lack of HDL-C. By 6 months of age, 

ABCA1-/- animals develop membranoproli f erative glomerulonephritis 

due to deposition of immunocomplexes followed by cardiomegaly with 

ventricular dilation and hypertrophy, ultimately succumbing to congestive 

heart failure. This murine model of TD will be very useful in the study of 

lipid metabolism, renal inflammation, and cardiovascular disease and may 

reveal previously unsuspected relationships between them. 
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AB The ABC1 (ABCA) subfamily of the ATP-binding cassette 

(ABC) transporter superfamily has a structural feature that distinguishes 
it from other ABC transporters. Here we report the cloning, molecular 
characterization and tissue distribution of ABC2/ABCA2, which belongs to 
the ABC1 subfamily. Rat ABC2 is a protein of 2434 amino acids 
that has 44.5%, 40.0% and 40.8% identity with mouse ABC1/ 
ABCA1, human ABC3/ABCA3 and human ABCR/ABCA4 

respectively. Immunoblot analysis showed that proteins of 260 and 250 kDa 
were detected in COS-1 cells transfected with ABC 2 having a haemagglutinin 
tag, while no band was detected in mock-trans fected cells. After 
incubation with N-glycosidase F, the mobilities of the two proteins 
increased and a single band was detected, suggesting that ABC 2 is a 
glycoprotein. Photoa f f inity labelling with 8-azido- [ alpha- ( 32 ) P] ATP 
confirmed that ATP binds to the ABC 2 protein in the presence of 
Mg(2+). RNA blot analysis showed that ABC 2 mRNA is most abundant in rat 
brain. Examination of brain by in situ hybridization determined that ABC2 
is expressed at high levels in the white matter, indicating that it is 
expressed in the oligodendrocytes. ABC2, therefore, is a glycosylated ABC 
transporter protein, and may play an especially important role in the 
brain. In addition, the N-terminal 60-amino-acid sequence of the 
human ABC1, which was missing from previous' reports, has 
been determined. 
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AB ATP-binding cassette transporter 1 (ABC1) mediates the 

active efflux of cholesterol from cells to apolipoproteins . To study the 
mechanisms of regulation of ABC1 gene expression, RAW 264.7 
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macrophages were transiently transfected with ABC1 

promoter-lucif erase reporter gene-fusion constructs. Transcription from a 
1.64 kb fragment was induced by cholesterol loading but was not responsive 
to cAMP. Treatment of the cells with 9-cis retinoic acid or 
20 (S) -hydroxycholesterol, ligands for the nuclear receptors LXR and RXR, 
resulted in a marked induction of lucif erase expression. The responsible 
control element was mapped to an imperfect direct repeat of the nuclear 
receptor half -site TGACCT separated by four bases (DR-4) that 
binds LXR/RXR heterodimers . Endogenous ABC1 gene 

expression in RAW cells and apol ipoprotein A-I mediated cholesterol efflux 
were also upregulated by both receptor ligands. These findings raise the 
possibility that ligands that activate the LXR-RXR heterodimer may be 
useful for the therapeutic modulation of the ABC1 pathway. 
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Although the atheroprotective role of high-density lipoprotein (HDL) has 
been well documented in epidemiological and animal studies, highly 
effective therapeutic approaches for the selective increase of plasma HDL 
levels or function are not yet available. Several mechanisms by which HDL 
exerts an atheroprotective effect have been proposed on the basis of 
experiments in vitro and in vivo. These mechanisms include directing 
excess cellular cholesterol from the peripheral tissues to the liver in 
'reverse cholesterol transport', inhibiting oxidative 

modification or aggregation of LDL, and modulating inflammatory responses 
to favour vasoprotection . This review gives an overview of the genes 
regulating these mechanisms, such as those encoding apolipoprotein AI, 
lecithin:cholesterol acyltrans f erase (LCAT), scavenger receptor Bl 
(SR-BI), and the ATP-binding cassette transporter 1 ( 
ABC1), and the potential to exploit them to develop gene-based 
therapeutic approaches to increase the level or function of HDL. 
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We report the identification of the full-length cDNA for a novel ATP- 
binding cassette (ABC) transporter from human 

macrophages. The mRNA is of 6.8 kb size and contains an open reading frame 
encoding a polypeptide of 2146 amino acids with a calculated molecular 
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weight of 220 kDa. The predicted protein product is composed of two 
transmembrane domains and two nucleotide binding folds 

indicating that it pertains to the group of full-size ABC transporters. 
The novel transporter shows highest protein sequence homology with the 
recently cloned human cholesterol and phospholipid exporter 
ABCA1 (54%) and the human retinal transporter ABCR 

(49%), both members of the ABC transporter subfamily A. In accordance with 
the currently proposed classification, the novel transporter was 
designated ABCA7 . ABCA7 mRNA was detected predominantly in myelo-lymphatic 
tissues with highest expression in peripheral leukocytes, thymus, spleen, 
and bone marrow. Expression of ABCA7 is induced during in vitro 
differentiation of human monocytes into macrophages. In 

macrophages, both the ABCA7 mRNA and protein expression are upregulated in 
the presence of modified low density lipoprotein and downregulated by 
HDL ( 3 ) . Our results suggest a role for ABCA7 in macrophage transmembrane 
lipid transport. 
Copyright 2000 Academic Press. 



L5 ANSWER 50 OF 101 MEDLINE 
ACCESSION NUMBER: 20005014 60 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR: 

CORPORATE SOURCE: 



SOURCE : 



PUB. COUNTRY: 



LANGUAGE : 
FILE SEGMENT 
ENTRY MONTH: 
ENTRY DATE: 



MEDLINE 

20500387 PubMed ID: 11048892 

ABC transporters in cellular lipid trafficking. 
Schmitz G; Kaminski W E; Orso E 

Institute for Clinical Chemistry and Laboratory Medicine, 
University of Regensburg, Germany., gerd.schmitz@klinik.uni- 
regensburg.de 

CURRENT OPINION IN LIPIDOLOGY, (2000 Oct) 11 (5) 4 93-501. 
Ref: 75 
Journal 
ENGLAND: 
Journal; 
General 



AB 



code: B05. ISSN: 0957-9672. 
United Kingdom 
Article; (JOURNAL ARTICLE) 
Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
200102 

Entered STN: 20010322 
Last Updated on STN: 20010322 
Entered PubMed: 20010213 
Entered Medline: 20010215 
ATP-binding cassette (ABC) transporters constitute a group of 
evolutionary highly conserved cellular transmembrane transport proteins. 
Recent work has implicated ABC transporters in cellular transmembrane 
lipid transport and hereditary diseases have been causatively linked to 
defective ABC transporters translocating lipid compounds. The emerging 
concept that a defined subset of ABC transporters is intimately involved 
in cellular lipid trafficking has recently been substantiated convincingly 
by the finding that ABCA1 plays a central role in the regulation 
of HDL metabolism and macrophage targeting to the RES or the vascular 
wall. Differentiation dependent expression of a large number of ABC 
transporters in monocytes/macrophages and their regulation by sterol flux 
render these transporter molecules potentially critical players in 
atherogenesis and other chronic inflammatory diseases. 
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active transport of free cholesterol out of cells. Since its mRNA level is 
regulated in response to cellular cholesterol stores it is of interest to 
explore its promoter response elements, and to investigate polymorphisms 
for their contributions to the prevalence of low levels of HDL in the 
population that promotes premature coronary heart disease. Investigation 
of the 5* end of the gene by 5 1 RACE analysis revealed 455 nucleotides 
additional to published sequences, and predicts another 60 amino acid 
N-terminal residues, resulting in a 2261-residue protein. Protein sequence 
analysis predicts a membrane-spanning region and possible signal peptide. 
The 5* flanking region was located by a Human Research Project 
BLAST search. This region contains regulatory elements that potentially 
control ABC1 gene expression. In addition to numerous SP1 
binding sites there are four putative sterol regulatory elements 
(SREs). Our studies uncovered three single nucleotide substitution 
polymorphisms, one in the promoter region and two in the 5* untranslated 
region (5'UTR), plus an insertion/deletion polymorphism. 
Copyright 2000 Academic Press. 
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Tangier disease (TD) is an autosomal co-dominant disorder in which 
homozygotes have a marked deficiency of high density lipoprotein (HDL) 
cholesterol and, in some cases, peripheral neuropathy and premature 
coronary heart disease (CHD) . Homozygotes are further characterized by 
cholesteryl ester deposition in various tissues throughout the body, most 
notably in those of the reticuloendothelial system. Several studies have 
demonstrated that the excess lipid deposition in TD is due to defective 
apolipoprotein-mediated efflux of cellular cholesterol and phospholipids. 
Although much progress has been made in our understanding of the metabolic 
basis of TD, the precise molecular defect had remained elusive until very 
recently. By positional cloning methods, we: 1) confirm the assignment of 
TD to chromosome 9q31, 2) provide evidence that human 
ATP-binding cassette-1 (hABC-1) maps 

to a 250 kb region on 9q31, and 3) describe novel deletion, insertion, and 
missense mutations in the gene encoding hABC-1 in four unrelated TD 
kindreds. These results establish a causal role for mutations in hABC-1 in 
TD and indicate that this transporter has a critical function in the 
regulation of intracellular lipid trafficking that dramatically affects 
plasma HDL cholesterol levels. 
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transbilayer redistribution of phosphat idylserine . 
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ATP-binding-cassette transporter 1 (ABC1) has been 

implicated in processes related to membrane-lipid turnover. Here, using i 
vivo loss-of-f unction and in vitro gain-of-f unction models, we show that 
ABC1 promotes Ca2+-induced exposure of phosphatidylserine at the 
membrane, as determined by a prothrombinase assay, membrane • 
microvesiculation and measurement of transbilayer redistribution of 
spin-labelled phospholipids. That ABC1 promotes engulfment of 
dead cells is shown by the impaired ability of ABC1 -deficient 
macrophages to engulf apoptotic preys and by the acquisition of phagocyti 
behaviour by ABC1 trans fectants . Release of membrane 
phospholipids and cholesterol to apo-AI, the protein core of the 
cholesterol-shuttling high-density lipoprotein (HDL) particle, is also 
ABC1 -dependent . We propose that both the efficiency of 
apoptotic-cell engulfment and the efflux of cellular lipids depend on 
ABCl-induced perturbation of membrane phosphatidylserine turnover. 
Transient local exposure of anionic phospholipids in the outer membrane 
leaflet may be sufficient to alter the general properties of the membrane 
and thus influence discrete physiological functions. 
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AB Tangier disease is an autosomal recessive genetic disorder characterized 
by a severe high-density lipoprotein (HDL) deficiency, sterol deposition 
in tissue macrophages, and prevalent atherosclerosis. Mutations in the ATP 
binding cassette transporter ABCA1 cause Tangier disease 
and other familial HDL deficiencies. ABCA1 controls a cellular 
pathway that secretes cholesterol and phospholipids to lipid-poor 
apolipoproteins . This implies that an inability of newly synthesized 
apolipoproteins to acquire cellular lipids by the ABCA1 pathway 
leads to their rapid degradation and an over-accumulation of cholesterol 
in macrophages. Thus, ABCA1 plays a critical role in modulating 
flux of tissue cholesterol and phospholipids into the reverse cholesterol 
transport pathway, making it an important therapeutic target for clearing 
excess cholesterol from macrophages and preventing atherosclerosis. 
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Lipid-poor apolipoproteins remove cellular cholesterol and phospholipids 
by an active transport pathway controlled by an ATP binding 
cassette transporter called ABCA1 (formerly ABC1 ) . 
Mutations in ABCA1 cause Tangier disease, a severe HDL 
deficiency syndrome characterized by a rapid turnover of plasma 
apolipoprotein A-I, accumulation of sterol in tissue macrophages, and 
prevalent atherosclerosis. This implies that lipidation of apolipoprotein 
A-I by the ABCA1 pathway is required for generating HDL 
particles and clearing sterol from macrophages. Thus, the ABCA1 
pathway has become an important therapeutic target for mobilizing excess 
cholesterol from tissue macrophages and protecting against 
atherosclerosis . 
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AB Activated lipid-laden macrophages in the vascular wall are key modulators 
of the inflammatory processes underlying atherosclerosis. We demonstrate 
here that the ATP-binding cassette (ABC) transporter 
ABCA1 is induced during differentiation of human 
monocytes into macrophages. ABCA1 has been implicated in 
macrophage interleukin-1 .beta . secretion and apoptosis. Moreover, 
ABCA1 mRNA and protein levels are strongly upregulated by uptake 
of modified LDL and downregulated by HDL3-mediated lipid efflux in 
macrophages. Mutation anal, in patients with the classical Tangier 
disease (TD) , a monogenetic disorder characterized by hypersplenism, 
macrophage accumulation and deposition of cholesteryl esters in the 
reticuloendothelial system, low plasma HDL and premature atherosclerosis, 
revealed deleterious mutations in their ABCA1 gene. The 
localization pattern of the mutations within the ABCA1 protein 
appears to det. the tropism for either the reticuloendothelial system, as 
seen in the classical TD phenotype, or the artery wall, as in the case of 
HDL deficiency in the absence of splenomegaly. In a comprehensive anal, 
of the expression and regulation of all currently known human 
ABC transporters, we identified addnl. cholesterol-responsive genes that 
are induced during monocyte differentiation into macrophages. Our results 
indicate a dual regulatory function for ABCA1 in macrophage 
lipid metab. and inflammation. 
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AB Helical apolipoprotein (apo) s generate pre-beta-high density lipoprotein 
(HDL) by removing cellular cholesterol and phospholipid upon the 
interaction with cells. To investigate its physiological relevance, we 
studied the effect of an in vitro inhibitor of this reaction, 
probucol, in mice on the cell-apo interaction and plasma HDL levels. 
Plasma HDL severely dropped in a few days with probucol-containing chow 
while low density protein decreased more mildly over a few weeks. The 
peritoneal macrophages were assayed for apoA-I binding, 

apoA-I-mediated release of cellular cholesterol and phospholipid and the 
reduction by apoA-I of the ACAT-available intracellular cholesterol pool. 
All of these parameters were strongly suppressed in the probucol-fed mice. 
In contrast, the mRNA levels of the potential regulatory proteins of the 
HDL level such as apoA-I, apoE, LCAT, PLTP, SRB1 and ABC1 did 
not change with probucol. The fractional clearance rate of plasma 
HDL-cholesteryl ester was uninfluenced by probucol, but that of the 
HDL-apoprotein was slightly increased. No measurable CETP activity was 
detected either in the control or probucol-fed mice plasma. The change in 
these functional parameters is consistent with that observed in the 
Tangier disease patients. We thus concluded that generation of HDL by 
apo-cell interaction is a major source of plasma HDL in mice. 
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Mutations in the gene encoding ATP-binding cassette transporter 
1 ( ABC1) have been reported in Tangier disease (TD) , an 
autosomal recessive disorder that is characterized by almost complete 
absence of plasma high-density lipoprotein (HDL), deposition of 
cholesteryl esters in the reticuloendothelial system (RES) and aberrant 
cellular lipid trafficking. We demonstrate here that mice with a targeted 
inactivation of Abel display morphologic abnormalities and 
perturbations in their lipoprotein metabolism concordant with TD. 
ABC1 is expressed on the plasma membrane and the Golgi complex, 
mediates apo-AI associated export of cholesterol and phospholipids from 
the cell, and is regulated by cholesterol flux. Structural and functional 
abnormalities in caveolar processing and the trans-Golgi secretory pathway 
of cells lacking functional ABC1 indicate that lipid export 
processes involving vesicular budding between the Golgi and the plasma 
membrane are severely disturbed. 
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The ATP-binding cassette transporter Gl (ABCG1) was recently 
identified as a regulator of macrophage cholesterol and phospholipid 
transport. This transporter together with ABCA1 belongs to a 
group of sterol-sensitive ABC proteins which are induced by lipid loading 
or specific oxysterols. We report here the genomic structure of ABCG1 
along with the 5 1 flanking sequence using library screening and BLAST 
search analysis. The ABCG1 gene spans more than 70 kb and contains 15 
exons. The exon size is between 30 and 1081 bp and the introns range in 
size from 137 bp to more than 45 kb. All exon-intron boundaries display 
the canonical GT/AG sequences. Using promoter-lucif erase reporter assays 
in the myeloid cell lines THP-1 and RAW24 6.7 and the hepatoma cell line 
HepG2 we could demonstrate the functionality of the ABCG1 promoter and the 
minimal sequence requirements for gene expression. The TATA- less proximal 
promoter contains multiple Spl binding sites and a consensus 
sequence for sterol regulatory element binding protein. 
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Atherosclerotic cardiovascular disease (ASCVD) is the most common cause of 
morbidity and mortality in Western societies. Current therapies, such as 
reduction of plasma cholesterol, significantly reduce, but do not come 
close to eliminating, the complications of ASCVD. Therefore, novel 
therapeutic approaches to the prevention of acute coronary events and 
progression of atherosclerosis are still needed. The complex metabolism of 
high density lipoproteins represents an attractive potential target for 
therapeutic intervention. Here, we will discuss those components of the 
high density lipoprotein metabolism and lipid transport pathways that are 
potential preventative or therapeutic targets for ASCVD. 
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K(ATP) channels are large heteromul t imeric complexes containing four 
subunits from the inwardly rectifying K+ channel family (Kir6.2) and four 
regulatory sulphonylurea receptor subunits from the ATP-binding 
cassette (ABC) transporter family (SUR1 and SUR2A/B) . The molecular basis 
for interactions between these two unrelated protein families is poorly 
understood. Using novel traf f icking-based interaction assays, 
coimmunoprecipitation, and current measurements, we show that the first 
transmembrane segment (Ml) and the N terminus of Kir6.2 are involved in 
K(ATP) assembly and gating. Additionally, the transmembrane domains, but 
not the nucleotide-binding domains, of SUR1 are required for 
interaction with Kir6.2. The identification of specific transmembrane 
interactions involved in K(ATP) assembly may provide a clue as to how ABC 
proteins that transport hydrophobic substrates evolved to regulate other 
membrane proteins. 
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AB Since it was found that the P-glycoproteins encoded by the MDR3 (MDR2) 

gene in humans and the Mdr2 gene in mice are primarily phosphatidylcholine 
translocators, there has been increasing interest in the possibility that 
other ATP binding cassette (ABC) transporters are involved in 
lipid transport. The evidence reviewed here shows that the MDR1 
P-glycoprotein and the multidrug resistance (-associated) transporter 1 
(MRP1) are able to transport lipid analogues, but probably not major 
natural membrane lipids. Both transporters can transport a wide range of 
hydrophobic drugs and may see lipid analogues as just another drug. The 
MDR3 gene probably arose in evolution from a drug-transporting 
P-glycoprotein gene. Recent work has shown that the phosphatidylcholine 
translocator has retained significant drug transport activity and that 
this transport is inhibited by inhibitors of 

drug-transporting P-glycoproteins. Whether the phosphatidylcholine 
translocator also functions as a transporter of some drugs in vivo remains 
to be seen. Three other ABC transporters were recently shown to be 
involved in lipid transport: ABCR, also called Rim protein, was shown to 
be defective in Stargardt's macular dystrophy; this protein probably 
transports a complex of retinaldehyde and phosphatidylethanolamine in the 
retina of the eye. ABC1 was shown to be essential for the exit 
of cholesterol from cells and is probably a cholesterol transporter. A 
third example, the ABC transporter involved in the import of long-chain 
fatty acids into peroxisomes, is discussed in the chapter by Hettema and 
Tabak in this volume. 



L5 ANSWER 66 OF 101 MEDLINE 
ACCESSION NUMBER: 200024 6852 
DOCUMENT NUMBER: 
TITLE: 

AUTHOR: 

CORPORATE SOURCE: 
CONTRACT NUMBER: 



DUPLICATE 34 

MEDLINE 

20246852 PubMed ID: 10787171 

Structure and function of apol ipoprotein A-I and 
high-density lipoprotein. 

Segrest J P; Li L; Anantharamaiah G M; Harvey S C; Liadaki 
K N; Zannis V 

Department of Medicine, UAB Medical Center, Birmingham, 
Alabama 35294-0012, USA., segrest@uab.edu 
HL 34343 (NHLBI) 
HL48739 (NHLBI) 

CURRENT OPINION IN LIPIDOLOGY, (2000 Apr) 11 (2) 105-15. 
Ref: 78 

Journal code: B05; 9010000. ISSN: 0957-9672. 
ENGLAND: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
200007 

Entered STN: 20000720 
Last Updated on STN: 20000720 
Entered Medline: 20000711 
Structural biology and molecular modeling have provided intriguing 
insights into the atomic details of the lipid-associated structure of the 
major protein component of HDL, apo A-I. For the first time, an atomic 
resolution map is available for future studies of the molecular 
interactions of HDL in such biological processes as ABC1 
-regulated HDL assembly, LCAT activation, receptor binding, 
reverse lipid transport and HDL heterogeneity. Within the context of this 
paradigm, the current review summarizes the state of HDL research. 
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AB We have isolated a human cDNA encoding a novel ATP- 

binding cassette (ABC) protein whose gene was previously localized 

to chromosome lq42 [Allikmets et al. (1995) Mamm. Genome 6, 111-117]. The 

gene transcript is expressed in all human tissues examined, with 

the highest levels in bone marrow. A non-expressed pseudogene also exists 

at chromosome 15ql3-14. The new protein, which is most similar to the 

mitochondrial (MJ-ABC1 protein, was also localized to 

mitochondria and therefore designated 1 M-ABC2 1 . The N-terminus of M-ABC2 
was shown to contain a mitochondrial-targeting signal sequence. 
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In vascular pathology, the discovery of the ABC1 receptor (ATP- 
binding-cassette transporter 1), the deficit of which is 
responsible for Tangier disease and familial hypoalphalipoproteinaemias, 
has opened the greatest perspectives with the possibility of new active 
treatments in the prevention of atherosclerosis. Other advances were more 
expected. A large British trial convincingly demonstrated that the 
follow-up of small abdominal aortic aneurysms is reliable. The MEDENOX 
trial showed the value of prophylaxis of thromboembolic disease in a 
medical setting and the reduced incidence of phlebographic events. The 
ICAI study, on the other hand, showed the difficulty of treatment of 
critical ischaemia of the lower limbs: alprostadil (PGE1) was ineffective 
with a 6 month follow-up in this pathology. Finally, low dose aspirin is 
at least as effective as high doses. 
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Coronary heart disease (CHD) is the leading cause of death in /America. CHD 
is multifactorial, and low plasma high-density lipoprotein cholesterol 
(HDL-C) levels are among the most common biochemical abnormalities 
observed in CHD patients. The mechanisms controlling plasma HDL-C levels 
are poorly understood. However, several groups recently reported that 
mutations at the ATP-binding cassette transporter 1 gene ( 
ABC1) are responsible for a rare disorder known as Tangier 
disease, which is characterized in the homozygous state by the virtual 
absence of circulating plasma HDL. This new finding represents a major 
breakthrough in our knowledge of lipoprotein metabolism and, more 
specifically, the reverse cholesterol transport. This information could 
lead to a more precise assessment of the genetic predisposition to CHD as 
well as to new therapeutic tools to prevent and treat CHD. 



L5 ANSWER 69 OF 101 MEDLINE 
ACCESSION NUMBER: 200027 2802 
DOCUMENT NUMBER: 
TITLE: 
AUTHOR: 

CORPORATE SOURCE 
SOURCE : 
PUB . COUNTRY: 



LANGUAGE: 
FILE SEGMENT 
ENTRY MONTH: 
ENTRY DATE: 



L5 ANSWER 70 OF 101 BIOSIS COPYRIGHT 2001 BIOSIS 
ACCESSION NUMBER: 2001:91481 BIOSIS 



09/526,193 Search Results 



DOCUMENT NUMBER 
TITLE: 



PREV200100091481 
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low-density lipoprotein, and triglycerides: A current 
review. 
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Three major interconnected pathways are involved in lipoprotein 
metabolism: (1) the transport of dietary or exogenous fat; (2) the 
transport of hepatic or endogenous fat; and (3) reverse cholesterol 
transport. These pathways are interdependent and disruptions in one will 
affect the function and products of the others. For example, a mutation 
such as one in the ABC1 protein can disrupt normal transport and 
processing of cholesterol. High-density lipoprotein cholesterol (HDL-C) 
appears to have cardioprotective properties because of its involvement in 
certain processes such as reverse cholesterol transport and 
inhibition of low-density lipoprotein cholesterol (LDL-C) 
oxidation. Certain agents, such as niacin, which increases HDL-C, lowers 
lipoprotein (a), and targets specific enzymes or receptors, may be highly 
beneficial for patients at risk of cardiovascular disease. 
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Wilcox, Josiah N. (1); Couse, Tracey L. (1); Wade, David 
P.; Lawn, Richard M. 
(1) Emory Univ, Atlanta, GA USA 
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Adenosine triphosphate binding cassette 
transporters ABC1 and ABC 8 modulate the secretion 
of apolipoprotein E from macrophages. 

Von Eckardstein, Arnold (1); Langer, Claus (1); Lorkowski, 

Stefan (1); Li, Zhengchen (1); Engel, Thomas (1); Cullen, 

Paul (1); Assmann, Gerd (1) 
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Study Finding May Lead to New Treatments for Cholesterol Management to 
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AMERICAN HEART ASSOCIATION MEETING. 
Welch, Mary 

BIOWORLD Today, (11 Nov 1999) Vol. 10, No. 216. 
American Health Consultants, Inc. 
Newsletter 
English 
718 

* FULL TEXT IS AVAILABLE IN THE ALL FORMAT* 
Valentis Inc. said interim Phase II data showed evidence of blood vessel 
formation when a non-viral vascular endothelial growth factor (VEGF 165) 
gene medicine was delivered via its cationic lipid gene delivery system. 
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English 

Priority Journals 
199912 

Entered STN: 20000113 
Last Updated on STN: 20000113 
Entered Medline: 19991210 
Tangier disease is characterized by low serum high density lipoproteins 
and a biochemical defect in the cellular efflux of lipids to high density 
lipoproteins. ABC1, a member of the ATP-binding 

cassette family, recently has been identified as the defective gene in 

Tangier disease. We report here the organization of the human 

ABC1 gene and the identification of a mutation in the ABC1 

gene from the original Tangier disease kindred. The organization of the 

human ABC1 gene is similar to that of the mouse 

ABC1 gene and other related ABC genes. The ABC1 gene 

contains 49 exons that range in size from 33 to 24 9 bp and is over 70 kb 

in length. Seguence analysis of the ABC1 gene revealed that the 

proband for Tangier disease was homozygous for a deletion of nucleotides 

3283 and 3284 (TC) in exon 22. The deletion results in a frameshift 

mutation and a premature stop codon starting at nucleotide 3375. The 

product is predicted to encode a nonfunctional protein of 1,084 aa, which 

is approximately half the size of the full-length ABC1 protein. 

The loss of a Mnll restriction site, which results from the deletion, was 

used to establish the genotype of the rest of the kindred. In summary, we 

report on the genomic organization of the human ABC1 
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gene and identify a frameshift mutation in the ABC1 gene of the 

index case of Tangier disease. These results will be useful in the future 

characterization of the structure and function of the ABC1 gene 

and the analysis of additional ABC1 mutations in patients with 

Tangier disease. 



CAPLUS COPYRIGHT 2001 ACS 
1999:684452 CAPLUS 
131:349697 

Effluxed lipids: Tangier Island's latest export 
Freeman, Mason W. 

Lipid Metabolism Unit, Massachusetts General Hospital 
and Harvard Medical School, Boston, MA, 02114, USA 
Proc. Natl. Acad. Sci . U. S. A. (1999), 96(20), 
10950-10952 

CODEN: PNASA6; ISSN: 0027-8424 
National Academy of Sciences 
Journal; General Review 
English 

A review, with 32 refs. Current findings of Y. Takahashi and J.D. Smith 
(1999) propose a novel mechanism through which apolipoprotein A-I (apoAI) 
appears to remove cholesterol from cells, a process that is defective in 
individuals with Tangier disease. Recently, an ATP binding 
cassette transporter (ABC1) was shown to be mutated in patients 
with Tangier disease. These discoveries and their implications and 
inter-relationships are discussed. 
REFERENCE COUNT: 32 
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(2) Allikmets, R; Science 1997, V277, P1805 CAPLUS 
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TITLE: Mutations in the ABC1 gene in familial HDL 

deficiency with defective cholesterol efflux. 
COMMENT: Comment in: Lancet. 1999 Oct 23; 354 ( 9188 ): 14 02-3 

AUTHOR: Marcil M; Brooks-Wilson A; Clee S M; Roomp K; Zhang L H; Yu 

L; Collins J A; van Dam M; Molhuizen H 0; Loubster O; 

Ouellette B F; Sensen C W; Fichter K; Mott S; Denis M; 
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SOURCE: LANCET, (1999 Oct 16) 354 (9187) 1341-6. 

Journal code: LOS; 2985213R. ISSN: 0140-6736. 
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Journal; Article; (JOURNAL ARTICLE) 
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ENTRY MONTH: 199911 
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AB BACKGROUND: A low concentration of HDL cholesterol is the most common 
lipoprotein abnormality in patients with premature atherosclerosis. We 
have shown that Tangier disease, a rare and severe form of HDL deficiency 
characterised by a biochemical defect in cellular cholesterol efflux, is 
caused by mutations in the ATP-binding-cassette (ABC1) 
gene. This gene codes for the cholesterol-efflux regulatory protein 
(CERP) . We investigated the presence of mutations in this gene in patients 
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with familial HDL deficiency. METHODS: Three French-Canadian families and 
one Dutch family with familial HDL deficiency were studied. Fibroblasts 
from the proband of each family were defective in cellular cholesterol 
efflux. Genomic DNA of each proband was used for mutation detection with 
primers flanking each exon of the ABC1 gene, and for sequencing 
of the entire coding region of the gene. PCR and restriction-fragment 
length polymorphism assays specific to each mutation were used to 
investigate segregation of the mutation in each family, and to test for 
absence of the mutation in DNA from normal controls. FINDINGS: A different 
mutation was detected in ABC1 in each family studied. Each 
mutation either created a stop codon predicted to result in truncation of 
CERP, or altered a conserved aminoacid residue. Each mutation segregated 
with low concentrations of HDL-cholesterol in the family, and was not 
observed in more than 500 control chromosomes tested. INTERPRETATION: 
These data show that mutations in ABC1 are the major cause of 
familial HDL deficiency associated with defective cholesterol efflux, and 
that CERP has an essential role in the formation of HDL. Our findings 
highlight the potential of modulation of ABC1 as a new route for 
increasing HDL concentrations. 
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The ABCA subclass of mammalian transporters. 
Broccardo C; Luciani M; Chimini G 

Centre d ' Immunologie de Marsei lle-Luminy, Pare Scientifique 
de Luminy, 13288, Marseille, France. 

BIOCHIMICA ET BIOPHYSICA ACTA, (1999 Dec 6) 14 61 (2) 
395-404. Ref: 45 

Journal code: A0W; 0217513. ISSN: 0006-3002. 
Netherlands 

Journal; Article; (JOURNAL ARTICLE) 
General Review; (REVIEW) 
(REVIEW, TUTORIAL) 
English 

Priority Journals 
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Entered STN: 20000114 
Last Updated on STN: 20000114 
Entered Medline: 20000106 
We describe here a subclass of mammalian ABC transporters, the ABCA 
subfamily. This is a unique group that, in contrast to any other 
human ABC transporters, lacks a structural counterpart in yeast. 
The structural hallmark of the ABCA subfamily is the presence of a stretch 
of hydrophobic amino acids thought to span the membrane within the 
putative regulatory (R) domain. As for today, four ABCA transporters have 
been fully characterised but 11 ABCA-encoding genes have been identified. 
ABCA-specif ic motifs in the nucleotide binding folds can be 
detected when analysing the conserved sequences among the different 
members. These motifs may reveal functional constraints exclusive to this 
group of ABC transporters. 
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Identification and characterization of a mammalian 
mitochondrial ATP-binding cassette membrane 
protein . 

Hogue D L; Liu L; Ling V 

BC Cancer Research Centre, Vancouver, British Columbia, V5Z 
4L3, Canada. 

JOURNAL OF MOLECULAR BIOLOGY, (1999 Jan 8) 285 (1) 37 9-89. 
Journal code: J6V; 2985088R. ISSN: 0022-2836. 
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Journal; Article; (JOURNAL ARTICLE) 
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Priority Journals 
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Entered STN: 19990324 
Last Updated on STN: 19990324 
Entered Medline: 19990311 
Membrane proteins of the ATP-binding cassette (ABC) superfamily 
are involved in the transport of diverse substrates across organellar and 
plasma membranes of the mammalian cell. Most human ABC proteins 
identified to date are associated with genetically linked diseases or 
clinically relevant phenotypes. We describe a new human 
half-molecule ABC protein, designated M-ABC1, that contains a 
predicted single membrane and ATP-binding cassette domain. M- 
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ABC1 is localized to membranes of the mitochondria and its 

transcript is expressed in all tissues. The N-terminal region of the M- 

ABC1 protein was shown to function independently as a 

mitochondrial signal sequence by its ability to target the green 

fluorescent protein to the mitochondria. The monomeric 60 kDa M- 

ABC1 protein was chemically crosslinked in vivo into a major 

protein species of 120-130 kDa, thereby confirming that M-ABC1 

exists within a higher ordered ABC protein complex. A dominant negative 

repression approach using M-ABC1 protein with site-directed 

mutations in its Walker A motif revealed that the mutant protein was 

rapidly degraded and indicated that the intact Walker A motif of M- 

ABC1 was required for its stability. The identification of M- 

ABC1 extends the known distribution of members of the ABC protein 

family into the mammalian mitochondrion. 

Copyright 1999 Academic Press. 
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Tangier disease is caused by mutations in the gene encoding 
ATP-binding cassette transporter 1. 
Comment in: Nat Genet. 1999 Aug; 22 ( 4 ): 316-8 
Rust S; Rosier M; Funke H; Real J; Amoura Z; Piette J C; 
Deleuze J F; Brewer H B; Duverger N; Denefle P; Assmann G 
Institut fur Arteriosklerosef orschung an der Westf alischen 
Wilhelms-Universitat Munster, Germany. . 
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Entered STN: 19990910 
Last Updated on STN: 19990910 
Entered Medline: 19990826 
Tangier disease (TD} was first discovered nearly 40 years ago in two 
siblings living on Tangier Island. This autosomal co-dominant condition is 
characterized in the homozygous state by the absence of HDL-cholesterol 
(HDL-C) from plasma, hepatosplenomegaly, peripheral neuropathy and 
frequently premature coronary artery disease (CAD) . In heterozygotes , 
HDL-C levels are about one-half those of normal individuals. Impaired 
cholesterol efflux from macrophages leads to the presence of foam cells 
throughout the body, which may explain the increased risk of coronary 
heart disease in some TD families. We report here refining of our previous 
linkage of the TD gene to a 1-cM region between markers D9S271 and D9S1866 
on chromosome 9q31, in which we found the gene encoding human 
ATP cassette-binding transporter 1 (ABC1). We also 
found a change in ABC1 expression level on cholesterol loading 
of phorbol ester-treated THP1 macrophages, substantiating the role of 
ABC1 in cholesterol efflux. We cloned the full-length cDNA and 
sequenced the gene in two unrelated families with four TD homozygotes. In 
the first pedigree, a 1-bp deletion in exon 13, resulting in truncation of 
the predicted protein to approximately one-fourth of its normal size, 
co-segregated with the disease phenotype . An in-frame insertion-deletion 
in exon 12 was found in the second family. Our findings indicate that 
defects in ABC1, encoding a member of the ABC transporter 
superfamily, are the cause of TD. 
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AB Tangier disease (TD) is an autosomal recessive disorder of lipid 
metabolism. It is characterized by absence of plasma high-density 
lipoprotein (HDL) and deposition of cholesteryl esters in the 
reticuloendothelial system with splenomegaly and enlargement of tonsils 
and lymph nodes. Although low HDL cholesterol is associated with an 
increased risk for coronary artery disease, this condition is not 
consistently found in TD pedigrees. Metabolic studies in TD patients have 
revealed a rapid catabolism of HDL and its precursors. In contrast to 
normal mononuclear phagocytes (MNP), MNP from TD individuals degrade 
internalized HDL in unusual lysosomes, indicating a defect in cellular 
lipid metabolism. HDL-mediated cholesterol efflux and intracellular lipid 
trafficking and turnover are abnormal in TD fibroblasts, which have a 
reduced in vitro growth rate. The TD locus has been mapped to chromosome 
9q31. Here we present evidence that TD is caused by mutations in 
ABC1, encoding a member of the ATP-binding cassette 

(ABC) transporter family, located on chromosome 9q22-31. We have analysed 
five kindreds with TD and identified seven different mutations, including 
three that are expected to impair the function of the gene product. The 
identification of ABC1 as the TD locus has implications for the 
understanding of cellular HDL metabolism and reverse cholesterol 
transport, and its association with premature cardiovascular disease. 
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AB Genes have a major role in the control of high-density lipoprotein (HDL) 
cholesterol (HDL-C) levels. Here we have identified two Tangier disease 
(TD) families, confirmed 9q31 linkage and refined the disease locus to a 
limited genomic region containing the gene encoding the ATP- 
binding cassette transporter (ABC1). Familial HDL 

deficiency (FHA) is a more frequent cause of low HDL levels. On the basis 

of independent linkage and meiotic recombinants, we localized the FHA 

locus to the same genomic region as the TD locus. Mutations in 

ABC1 were detected in both TD and FHA, indicating that TD and FHA 

are allelic. This indicates that the protein encoded by ABC1 is 

a key gatekeeper influencing intracellular cholesterol transport, hence we 

have named it cholesterol efflux regulatory protein (CERP) . 
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Institute of Enzymology, Biological Research Center, 
Hungarian Academy of Sciences, H-1502, Budapest, Hungary. 
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human ABC proteins are represented by full 

various databases, and this paper provides a brief overview 
of these proteins. ABC proteins are composed of transmembrane domains 
(TMDs), and nucleotide binding domains (NBDs, or ATP- 
binding cassettes, ABSs ) . The arrangement of these domains, 
together with available membrane topology models of the family members, 
are presented. Based on their sequence similarity scores, the members of 
the human ABC protein family can be grouped into eight 
subfamilies. At present the MDR/TAP, the ALD, the MRP/CFTR, the 
ABC1, the White, the RNAseL inhibitor, the ANSA, and the 
GCN20 subfamilies are identified. Mutations of many human ABC 
proteins are known to be causative in inherited diseases, and a short 
description of the molecular pathology of these ABC gene-related genetic 
diseases is also provided. 
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ATP-binding cassette transporter Al ( 
ABCA1 ) in macrophages: a dual function in 
inflammation and lipid metabolism?. 

Schmitz G; Kaminski W E; Porsch-Ozcurumez M; Klucken J; 
Orso E; Bodzioch M; Buchler C; Drobnik W 

Institute of Clinical Chemistry and Laboratory Medicine, 
University of Regensburg, Germany., gerd . schmitz@klinik . un 
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Entered Medline: 20000510 
Activated lipid-laden macrophages in the vascular wall are key modulators 
of the inflammatory processes underlying atherosclerosis. We demonstrate 
here that the ATP-binding cassette (ABC) transporter 
ABCA1 is induced during differentiation of human 
monocytes into macrophages. ABCA1 has been implicated in 
macrophage interleukin-lbeta secretion and apoptosis. Moreover, 
ABCA1 mRNA and protein levels are strongly upregulated by uptake 
of modified LDL and downregulated by HDL ( 3 ) -mediated lipid efflux in 
macrophages. Mutation analysis in patients with the classical Tangier 
disease (TD), a monogenetic disorder characterized by hypersplenism, 
macrophage accumulation and deposition of cholesteryl esters in the 
reticuloendothelial system, low plasma HDL and premature atherosclerosis, 
revealed deleterious mutations in their ABCA1 gene. The 
localization pattern of the mutations within the ABCA1 protein 
appears to determine the tropism for either the reticuloendothelial 
system, as seen in the classical TD phenotype, or the artery wall, as in 
the case of HDL deficiency in the absence of splenomegaly. In a 
comprehensive analysis of the expression and regulation of all currently 
known human ABC transporters, we identified additional 
cholesterol-responsive genes that are induced during monocyte 
differentiation into macrophages. Our results indicate a dual regulatory 
function for ABCA1 in macrophage lipid metabolism and 
inflammation . 

Copyright 2000 S. Karger AG, Basel. 
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AB We have cloned the full-length cDNA for the human ATP 

binding cassette transporter 1 (hABCl). The 6603-bp open reading 
frame encodes a polypeptide of 2201 amino acids resulting in a deduced 
molecular weight of 220 kDa. The hABCl cDNA is highly homologous (62%) to 
the human rim ABC transporter (ABCR) . hABCl is expressed in a 
variety of human tissues with highest expression levels found in 
placenta, liver, lung, adrenal glands, and fetal tissues. We demonstrate 
that the hABCl expression is induced during differentiation of 
human monocytes into macrophages in vitro. In macrophages, both 
the hABCl mRNA and protein expression are upregulated in the presence of 
acetylated low-density lipoprotein (AcLDL) . The AcLDL-induced increase in 
hABCl expression is reversed by cholesterol depletion mediated by the 
addition of high-density lipoprotein (HDL3). Our data, demonstrating 
sterol-dependent regulation of hABCl in human 

monocytes/macrophages, suggest a novel role for this transporter molecule 
in membrane lipid transport. 
Copyright 1999 Academic Press. 
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Fluconazole-resistant Candida albicans, a cause of recurrent oropharyngeal 
candidiasis in patients with human immunodeficiency virus 
infection, has recently emerged as a cause of candidiasis in patients 
receiving cancer chemotherapy and marrow transplantation (MT) . In this 
study, we performed detailed molecular analyses of a series of C. albicans 
isolates from an MT patient who developed disseminated candidiasis caused 
by an azole-resistant strain 2 weeks after initiation of fluconazole 
prophylaxis (K. A. Marr, T. C. White, J. A. H. vanBurik, and R. A. Bowden, 
Clin. Infect. Dis. 25:908-910, 1997). DNA sequence analysis of the gene 
(ERG11) for the azole target enzyme, lanosterol demethylase, revealed no 
difference between sensitive and resistant isolates. A sterol biosynthesis 
assay revealed no difference in sterol intermediates between the sensitive 
and resistant isolates. Northern blotting, performed to quantify mRNA 
levels of genes encoding enzymes in the ergosterol biosynthesis pathway 
(ERG7, ERG9, and ERG11) and genes encoding efflux pumps (MDR1, 
ABC1, YCF, and CDR), revealed that azole resistance in this series 
is associated with increased mRNA levels for members of the ATP 
binding cassette (ABC) transporter superf amily, CDR genes. Serial 
growth of resistant isolates in azole-free media resulted in an increased 
susceptibility to azole drugs and corresponding decreased mRNA levels for 
the CDR genes. These results suggest that C. albicans can become 
transiently resistant to azole drugs rapidly after exposure to 
fluconazole, in association with increased expression of ABC transporter 
efflux pumps. 
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An estramustine-resistant human ovarian carcinoma cell line, 
SKEM, was generated to explore resistance mechanisms associated with this 
agent. Cytogenetic analysis revealed that SKEM cells have a homogeneously 
staining region (hsr) at chromosome 9q34 . Microdissection of the hsr, 
followed by fluorescence in situ hybridization to SKEM and normal 
metaphase spreads, confirmed that the amplified region was derived from 
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sequences from 9q34 . In situ hybridization with a probe specific for ABC2, 
a gene located at 9q34 that encodes an ATP-binding cassette 2 
(ABC2) transporter, indicated that this gene is amplified approximately 
6-fold in the estramustine-resistant cells. Southern analysis confirmed 
that ABC 2 was amplified in SKEM, and Northern analysis indicated that the 
ABC 2 transcript was overexpressed approximately 5-fold. The ABC1 
gene located at 9q22-31 was not amplified in the resistant cells, and mRNA 
levels of several other ABC transporter genes were unaltered. Consistent 
with the concept that increased ABC 2 expression contributes to the 
resistant phenotype, we observed that the rate of efflux of dansylated 
estramustine was increased in SKEM compared with control cells. In 
addition, antisense treatment directed toward ABC 2 mRNA sensitized the 
resistant cells to estramustine. Together, these results suggest that 
amplification and overexpression of ABC 2 contributes to estramustine 
resistance and provides the first indication of a potential cellular 
function for this product. 
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Corticotropin releasing factor (CRF) induces a rapid, within seconds, and 
dose-dependent increase in the intracellular Ca2+ in both human 
and hamster melanoma cells. This effect is inhibited by 

depletion of extracellular calcium using 3 mM EGTA and is attenuated by 
the CRF receptor antagonist, alpha-helical-CRF ( 9-4 1 ) . Other peptides of 
the CRF superfamily, sauvagine and urocortin, also induce increases in 
cytoplasmic calcium concentration but at higher concentrations than CRF. 
We conclude that malignant melanocytes express CRF receptors, which are 
coupled to activation of plasma membrane calcium channels. 
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Entered Medline: 19980904 
AB Mutations in the human ABCR gene have been associated with the 

autosomal recessive Stargardt disease (STGD), retinitis pigmentosa (RP19), 
and cone-rod dystrophy (CRD) and have also been found in a fraction of 
age-related macular degeneration (AMD) patients. The ABCR gene is a member 
of the ATP-binding cassette (ABC) transporter superfamily and 
encodes a rod photoreceptor-speci f ic membrane protein. The cytogenetic 
location of the ABCR gene was refined to lp22 . 3-lp22 . 2 . The intron/exon 
structure was determined for the ABCR gene from overlapping genomic 
clones. ABCR spans over lOOkb and comprises 50 exons. Intron/exon splice 
site sequences are presented for all exons and analyzed for information 
content (Ri). Nine splice site sequence variants found in STGD and AMD 
patients are evaluated as potential mutations. The localization of splice 
sites reveals a high degree of conservation between other members of the 
ABC1 subfamily, e.g. the mouse Abel gene. Analysis of 
the 870-bp 5 1 upstream of the transcription start sequence reveals 
multiple putative photoreceptor-speci f ic regulatory elements including a 
novel retina-specific transcription factor binding site. These 
results will be useful in further mutational screening of the ABCR gene in 
various retinopathies and for determining the substrate and/or function of 
this photoreceptor-speci f ic ABC transporter. 
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AB The production of interleukin-lbeta (IL-lbeta), a powerful mediator of 
inflammation, is tightly regulated at several levels. However, in some 
pathologic conditions, a pharmacologic treatment is required to control 
the toxicity of excessive extracellular IL-lbeta. Because of the heavy 
side effects of most therapies used in IL-lbeta-mediated pathologies, a 
goal of pharmacologic research is the development of selective 
anti-IL-lbeta drugs. We show here that the sulfonylurea glyburide, 
currently used in the oral therapy of noninsulin dependent diabetes, is an 
inhibitor of IL-lbeta secretion from human monocytes and 
mouse macrophages. Glyburide reduces dramatically the recovery of 
extracellular 17-kD IL-lbeta in the absence of toxic effects on the cells 
and without affecting the synthesis or processing of the IL-lbeta 
precursor. IL-lbeta belongs to the family of leaderless secretory proteins 
released from the cell by a nonclassical secretory route. In bacteria and 
yeast Atp binding cassette (ABC) transporters are involved in 
the secretion of leaderless secretory proteins. Interestingly, glyburide 
blocks the anion exchanger function of ABC1, a mammalian member 
of the family of ABC transporters. We thus investigated the involvement of 
ABC1 in IL-lbeta secretion, through the analysis of the effects of 
drugs known to inhibit IL-lbeta secretion, on the activity of 
ABC1 and in turn the ability of known inhibitors of 
ABC1 of blocking IL-lbeta secretion. Our data show that IL-lbeta 
secretion and the function of ABC1 as an anion exchanger are 
sensitive to the same drugs, therefore suggesting an involvement of the 
ABC1 transporter in the secretion of leaderless proteins in 
mammals . 
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The ATP binding cassette transporter ABC1 is a 220-kDa 

glycoprotein expressed by macrophages and required for engulfment of cells 

undergoing programmed cell death. Since members of this family of proteins 

such as P-glycoprotein and cystic fibrosis transmembrane conductance 

regulator share the ability to transport anions, we have investigated the 

transport capability of ABC1 expressed in Xenopus oocytes using 

iodide efflux and voltage-clamp techniques. We report here that 

ABC1 generates an anion flux sensitive to glibenclamide, 

sulfobromophthalein, and blockers of anion transporters. The anion flux 

generated by ABC1 is up-regulated by orthovanadate , cAMP, 

protein kinase A, and okadaic acid. In other ABC transporters, mutating 

the conserved lysine in the nucleotide binding folds was found 

to severely reduce or abolish hydrolysis of ATP, which in turn altered the 

activity of the transporter. In ABC1, replacement of the 

conserved lysine 1892 in the Walker A motif of the second nucleotide 

binding fold increased the basal ionic flux, did not alter the 

pharmacological inhibitory profile, but abolished the response 

to orthovanadate and cAMP agonists. Therefore, we conclude that 

ABC1 is a cAMP-dependent and sul f onylurea-sensitive anion 

transporter . 
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The cloning of a human ABC gene (ABC3) mapping to 
chromosome 16pl3.3. 
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The ATP binding cassette (ABC) transporters, or traffic ATPases, 
constitute a large family of proteins responsible for the transport of a 
wide variety of substrates across cell membranes in both prokaryotic and 
eukaryotic cells. We describe a human ABC protein with regions 
of strong homology to the recently described murine ABC1 and 
ABC 2 transporters. The gene for this novel protein, human ABC 3, 
maps near the polycystic kidney disease type 1 ( PKD1 ) gene on chromosome 
16pl3.3. The ABC 3 gene is expressed at highest levels in lung compared to 
other tissues . 
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AB ATP binding cassette {ABC) transporters define a family of 

proteins with strong structural similarities conserved across evolution 

and devoted to the translocation of a variety of substrates across cell 

membranes. A few members of the family are known in mammals, but although 

all of them are medically relevant proteins, knowledge of their molecular 

function remains scanty. We report here a morphological and functional 

study of the recently identified mammalian ABC transporter, ABC1 

. Its expression during embryonic development correlates spatially and 

temporally with the areas of programmed cell death. More specifically, 

ABC1 is expressed in macrophages engaged in the engulfment and 

clearance of dead cells. Moreover, ABC1 transporter is reguired 

for engulfment since the ability of macrophages to ingest apoptotic bodies 

is severely impaired after antibody-mediated steric blockade of 

ABC1. A structural homologue of ABC1 has been identified 

in the Caenorhabditis elegans genome and maps close to the ced-7 locus. 

Since ced-7 phenotype is precisely defined by an imparled engulfment of 

cell corpses, it is tempting to surmise that ABC1 might be a 

mammalian homologue of ced-7. 
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Springer 
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The Saccharomyces cerevisiae gene ABC1 is reguired for the 
correct functioning of the bcl complex of the mitochondrial respiratory 
chain. By functional complementation of a S. cerevisiae abcl- 
mutant, we have cloned a Schizosaccharomyces pombe cDNA, whose predicted 
product is 50% identical to the Abel protein. Significant 
homology is also observed with bacterial, nematode, and even human 
amino acid sequences of unknown function, suggesting that the Abel 
protein is conserved through evolution. The cloned cDNA corresponds to a 
single S. pombe gene abclSp, located on chromosome II, expression of which 
is not regulated by the carbon source. Inactivation of the abclSp gene by 
homologous gene replacement causes a respiratory deficiency which is 
efficiently rescued by the expression of the S. cerevisiae ABC1 
gene. The inactivated strain shows a drastic decrease in the bcl complex 
activity, a decrease in cytochrome aa3 and a slow growth phenotype. To our 
knowledge, this is the first example of the inactivation of a respiratory 
gene in S. pombe. Our results highlight the fact that S. pombe growth is 
highly dependent upon respiration, and that S. pombe could represent a 
valuable model for studying nucleo-mitochondrial interactions in higher 
eukaryotes . 
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Cloning of two novel ABC transporters mapping on 
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AB The family of ATP binding cassette (ABC) transporters or traffic 

ATPases is composed of several membrane-associated proteins that transport 
a great variety of solutes across cellular membranes. Two novel mammalian 
members of the family, ABC1 and ABC2, have been identified by a 
PCR-based approach. They belong to a group of traffic ATPases encoded as a 
single multifunctional protein, such as CFTR, STE 6, and P-glycoproteins . 
Their peculiar structural features and close relationship to ABC 
transporters involved in nodulation suggest that ABC1 and ABC 2 
define a novel subgroup of mammalian traffic ATPases. 
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AB The present study was designed to reexamine the interaction of 

granulocyte-macrophage colony-stimulating factor (GM-CSF) with endothelial 
cells (EC) and to investigate the expression of CSF receptor chains in 
these cells. In agreement with previous data, GM-CSF induced directional 
migration and, to a lesser degree, proliferation of human 

umbilical vein EC. When compared to basic fibroblast growth factor, GM-CSF 
was comparable in terms of chemotactic activity and was substantially less 
active in terms of proliferation. Binding studies confirmed the 
presence of receptors for GM-CSF ( GM-CSFR) on EC. The expression of the 
beta chain common to the GM-CSFR, IL-3 receptor, and IL-5 receptor, as 
well as of the individual alpha chains, was studied by Northern analysis 
and/or reverse transcription and polymerase chain reaction. EC expressed 
high levels of the common beta chain transcripts. Expression of the 
alpha (GM) and alpha (IL-5) chain mRNA was minimal or absent in normal EC, 
though the transformed ECV304 endothelial cell line had substantial 
amounts of alpha (GM) chain mRNA. Unexpectedly, EC expressed alpha (IL-3) 
chain transcripts. IL-3 induced migration of EC across polycarbonate 
filters, whereas IL-5 was inactive. 















1 r-" 






5 

10 


o 


! o 
! \ 


o 


o 


CO 


<£> 




j 


■ — ^ 


o 


1 o 


o 


i O 


/II 


\ <£> 






! *^ r — 


c 


i-h <cr 


! i— i 




rH "sP 


■H 


o • • 


j o 


j o 


\ o 


Eh 


O 00 


1 O CO 


I O CO 


O CO 




CM o 


(\J o 


CNJ O 


C\) o 




12; 


1 S 


1 !3 


i - z 


(0 






H W 




PQ 


*v ;s 


j IS 


F< ^ |S 


i < — IS 


Q 


w O O ft 


j P-I O O ft* 


CU O O p£ 


! P^ O O VC 




CO P-t 0-1 W 


1 CO P-i D-i C£J 


CO CXi C£| 


j CO P-i P-i C£] 




[J W O P H 


j D W b P h 


D H b P H 


j D H b Q H 






j 

: 
: 










-P 


-P 






cd 




U 








o 


O 






X 






X 






to 


CO 






«— 1 






rH 




(1 1 

T— ) 




cd 


M-) 




4-1 






4-1 


(1) 
En 


CD 


-P 


-p 


CD 




-m 


-r~i 


■1 — 1 


"i — ) 


X! 




T3 






0 

u 


(0 


fO 


<d 


CTJ 


n) 


i—l 


rH 


rH 


rH 


dJ 


o 


0 


o 


o 


CO 




H 


U >i 


u 




<d 


CD 


cd m 


CD 




-P 


-P 


4-) CO 


-P 




CO 


CO 


CO CO 


CO 




CD >i 


a) i 


CD CO 


a) 




i—i cu 


rH ! 


rH ! 


rH 




O CO 


o I 


O -n 


o 




co 


Si s 


X! T5 


X! 




U cd 




U CTJ j 


U 


CO 










-P 










•H 










EC 












o 


I— 1 


O 


00 


















rH 


V£> 




t— 1 


KD 


rH 


rH 




1—3 






HH 




<— 1 


CM 


00 





CO 

o 
o 
o 

• 

CM 
O 



0 
-H 
CO 
H 

CD 
> 

Eh 
CO 

< 



o 
o 
eg 

o 
\ 

KD 
O 



$ 

g 

C 
<D 
U 
U 

u 



8 

-p 
c 
(1) 

M 
U 

u 



o 

I— I 

-p 

•H 



CO 
(U 



(1) 

Q 

0) 
P 

CO 
CO 



i-h co 

^) H IT) 

m ^ ^ cm cm a\ 

LT) \ W \ \ 

lo i_o o o o 
^ oo oo o o o 
io "vT oo co oo 
oo 



LO 00 
^ lD 



00 



CO 



o 
o 

00 



0) 

•H 
4-1 
*H 
T( 
O 



CD 


e 




-P 






4-> 






CD 


rH 




co 


o 




CO 




(D 




§ 


u 


u 




TUI 


tn 








a> 


U 


-H 


-p 


•H 


T3 


u 




C 


o 


CD 


*H 




Xt 


CO 


CO 


1 


C 




a. 


fd 


fd 


H 




M 


rtj 4-> -P 



o 

CM 



CM CM 



CM 

\ 
o 

00 

LO 



CO 



M 1 
CM 

— 
fd 



O 
<h 



4H 
O 



-H 
-P 
CD 

rd u 

CD (0 

M -P 



CO 

-P 

CD 



CM 



LO 



CO 

CD «— I 
13 CD 
■H T3 
-P O 

£ 

CD 

ft CD 
CO 



U 
*H 
-P 
O 
U 
CD 



3 

o 



u 

M-l 
-H 
U 
CD 



CD 
-P 
U 
CD 
U 



CO X5 
•H CD 
PQ *h 



CO 

■H 
CD 

-P 
O 

o 

•H 



u 

H 

a cd 
co 

0 co 

CD (0 

Xl ^ 

4-J -P 

rd 

1 fd 
-H 

-P TS 

d C <h 

<! <ts o 



CM 
CO 



cm 

• CM 

cm 00 

o \ 

\ rH 

CO LO 
CM 



co CM 
r-- co 

r- w 

r-- 

\H H 
LO LO 

rH 

LO -v 



CG 

O 
in 

ai 

•H 

c 

a 

u 

cU 

x! : 
-P 
q 
fa 



o 

LO 

CM 



o 
o 

O LO 
LO \ 

\ o 

CM 



o 

LO 

CM 



13 
C 
fd 

CO CO 

o 



4H 

o 

-p 
c 

CD 

e 

-p 

m 

CD 

-p 



CD CO ! 

XI -H 

4-> CO 

o 

M u 

O CD 

4-1 f— 1 

o 

CO CO 

TJ O 

O U 

X! CD 

-p x; 

CD -P 



CM 



m 

c 

>i o 

-P -H 
CO -P 

rd m 

iH N 

O M 
-H CD 

tn -P 

a cd 

cd x! 

-P 
4-1 (d 
o u 

CO U 

13 cd 

O -H 
X! 

-P M 

CD fd 

S u 



00 
00 

\ 

CO 
CM 



CD g 

CO O 

u u 

CD 4-J 
> 
CD 



CD 

x: 
-p 



o 
u 

CD 
-P 
CO 



CO 

C 
O 
■H 
-P 

CD 





CD 






O 




x; 


u 


u 






O 




4-1 


O -P 






4-1 


-p cd 


O 


u a 




o 


T5 


a >1 


O 


co 13 


X! 


C O 


-P 


fd xi 


CD 


u 


S 


-p fd 



CM 
CO 
\ 

rH 
LO 



CO 
CO 

i — i 

LO 



rH 


? rH 






•H 


M O 






X! 


CO M 








-H CD 








-P 


o 






CO 


o 


rH 


CD 


rH CD 


rH x: 


O 


> 


3 rH 


Xf -P 




•H 


4-1 O l-H 


-P 


rH 


fix: i M 2 


fd 




M U 4 O 


M 


CD 


fd (4-1 rH 


CD 


X! X! U 


o 


> 


-P 


-H t-P V-! 


CO 




CJi X» ( J=! CD 


CD 


O 


a rd 


CD -P 


U 


-P 


■H a ^ 


e w 


1 




CD 


4-J CD 


CO 




•H X! 


fd «H 






O 


CD O 


fd 




> 4-J 


u x! 


M 




fd o 


rH U 


4-) 






o 








I — 1 





tH 




LO 




r- 




rH 


O ! 


CM 


o 


i oo 


CM 


i cm j 


rH 


lO ; 


CM 


CM 


o 


<£> 






o 


O 


<H 


rH 


o 


o | 


o 


tH 


rH 


§ 


! o 


o 


! o j 


o 


O j 


O 




o 


o 


1 O j 


o 


O i 


O 


O 


o 


o 


! O 


o 


CM ! 


CM 


CM 


CM 


CM 


CM 


CM 


! 














PQ j 


m 




< 


< 


< 


< 


LO 1 






rH 


CM 




CO 


CM ! 




CM 




CM 




o 


LO 


cn 


r- 


CO 






en 


LO 


00 




<y\ 


o 


CTi ! 


CO 


CM ! 




LO 


CO 


CO 


! 




CM ! 


rH 


*H 


rH 


o 


o 


o 


K£> j 






<£> 




KO j 




CO j 


CO 


CO 


CO 


CO 


CO = 


CO 




D 


D 


D 


O 


o 


p 



CO 

o 
o 
o 

• 

CM 
O 



o 

-H 
CO 
M 
(D 

> 

Eh 
CO 
< 



iH 

O 
O 
CM 
\ 

r- 
o 
\ 

O 



CM 



00 



LO 



e 

-P 
C 
0) 

u 
u 

u 



o 

4J 

c 

0) 

u 
u 

o 



a) 

H 

-p 

■H 



(0 
CD 

tn 
m 



0) 

a) 
a 

o 

CO 
CO 



<H CM 

• rH 

CTi \ 

\ rH 

m m 
oo 



^ if) 
CM CM CM 
CM CO CO CO 



O O 
rH 00 



O O O O O 
r-l 00 CO 00 00 CO 

ld lq i_o lo cri cn 



00 



LQ 


CO 




-p 




CO 




■H 








O -P 


CO 


tT 03 




03 CD 


CD 


m T3 


M 4-> 


M 


1 

< o 


O 


CO 


-p 


-H 






•H CD 




CD CO 


u 


-P 3 


-H 


O 


fi 


M M 


CD 


fVH 


-a 


0 (D 


■H 


Q<X! 




-H -P 


-H 




rH 


O T3 


CO 




>1 


<; 03 -a 



lO 
CM 



O 

o 
o 
o 
o 

CM 



ID 


< 






C 






rH 


<£> 


§ 




0 


o 


0 




Q 






CO 




D 



r- cd 

^ 00 CM CM CM CM 
i— I rH 00 00 00 CO 

00 \ \ \ \ w 
rH ^ o o o o 
\ h h ro n ro ro 

LQ lO lO LT) LO lO 



LO 



CM 

00 KJ* • 00 

n ^ o ^ 

oo oo oo r- lo 



CM 

oo cm r- co 

r- co co co 

co co co co o 

00 00 00 00 CO 



OOlOlOlOlO^OOOOOO 

i\oooooooooooooooooooooo 

00 



CM 



rH 

lO 



CO 

-P 

CO 
-H 

O -P CO 
tn o3 ^ 
03 CD CD 
M T3 
M -P 



O 
-P 



o 

CO 
H 
T3 

CD 

CD CO U 
-P 3 -H 

e 

M CD 

a-H -a 

O CD -H 
*H -P -H 

rH rH 

O XJ CO 

a a > 



I 

-H 



O 

u 



LO 

CM 



CO 



00 
CM 
00 

r- 
oo 
o 

co 
D 



CTi 



CM 
O 

r- 

LO 

00 



CO 

-a 

O 

-P 
CD 

e 

CO 

T> CD 
d - -H 

CD O 

to X! XI 

H -P -H 

(D tn a 
u c m 

£ M rH 

03 03 03 

o a c 

MH CD O 

M rH 

a u 
o 

o o 
e 



03 

e 



T3 
C 
03 

CO C 

rH 03 
rH 

CD rH 

U 03 
O 

e -h 

03 4J 

O 3 

4-i CD CD 

U CO 

T3 0) 2 

^ U 
CO 03 -H 
X} -P 

o a to 
-p o 
h c 

-H CJi 

CD 03 

X! "H 

-P X3 



*H 
03 



LO 

CM 



00 



O ^ LO ^) 
O CM CM CM 
00 00 00 00 



CM 



<— i o o o o 

\ rH 00 00 00 00 

lo lo lo lo lo 

rH 

LO •* «s. »v 



CM 

rH 

lO 



CO 
-P 

CO 
-H 

d 

O -P CO 

tn 03 U 
03 CD CD 

rH -P 





CM 


rH 


rH 


rH 


CM 


CM j 


CM 


00 


CM 


CM 


CM 


o 


O 


rH ! 


rH 


o 


O 1 


CT \ 


cr> 


o 


O ! 


CTk i 


CTi 


o 


O 1 


CTi 


<J\ 


CM 


CM ; 


rH 1 


rH 



I 

< 



u 
o 

CO 
•H 
C T3 
*H CD 
CD CO U 
-P 3 
O 

O CD -H 

ax! a 

-H -P -H 

rH rH 

O TJ W 
f< 03 T) 



-H 

e 

CD 



oo 





< 




CM 


LO 




CM 


CM 1 


00 


CTi 


cn ; 


CTi 




i 




CM 


O 1 


o 


o 


o 


o 








CO 


CO ! 


CO 


D 


D 


t> 


o 


rH 


CM 


rH 


rH 


rH 



CM 
CM \ 
rH 

\ rH 

lo 

rH 
IT) 



CM 

rH 

LO 



CD 
CO 

mh 
o 



CD 
-P 
CD 0 



MH 03 
O 

T3 
T» -H 
O O 

XI rH 
-P >1 



oo 

CM 



CO 

o 
o 
o 

<N 
O 



C 

o 

-rH 

CO 

u 

CD 
> 

Eh 
CO 

< 



o 
o 

CM 

o 
\ 

O 



k 

C 

(U 

M 
H 

U 



o 

-p 
c 

0) 

u 
u 
d 
u 



<D 

rH 

■H 



(0 

04 



CD 

.p 
m 

Q 

0) 

CO 
CO 



o 

CO 
rH 



-H 
CD 

-p 



CO 






a; 




to 


d 


d 


O 






a 


c 


o 




u 






a 




0 


CD 


•H 


to 


-p 




u 


CD 


d 




T3 


a 


O 


o 


h 


u 


0, 



CTi 

en 





CO 




lO 




CO 














cn 


tH 


rH 


<£> 


lO 


rH 




rH 




rH 


(M 


lO 


rH 


t— 1 


T— 1 








r- 


LO 




O 




\ 


\ 


\ 


\ 


rH 




\ 


\ 




CO 


o 








00 


CTi 




<£> 


CM 


CM 


\ 










<nT 


\ 


\ 


CO 


LO 






m 


lO 




lO 


lO 


LO 


LO 




LO 




rH 












co 


CO 






00 


m 




















LO 



o 

LO 

CM 



Eh 

W H 

L) CD 
£! 

a 0 

-H 

-P TJ 

rH Cd 

d 

tT C0 
CD CD 
H | C 
>i cd 
LM N 

o a - 

a) t3 



to 

O 
£3 
-P 

a) a) 



to 



d 
o 



cd 

u 

■H 
-P 

CD 

a 

cd 

e 

cd 
£3 



LO 

CO 



M 
O 
4-E 
CD 
M 

(U 
£3 

-H 

d 
G 
■H 

-M 

H 



cd 

cd 

-p 

d 
cd 



u 



o 

CM 
CO 
\ 

LO 

co 



cd a 
£3 e 



o 

tT u 



01 



a 
u 



o 

-H 

-P 

-H 

Xi 

-H 
£3 



o 
u 

CD 
-P 
CO 
CU 

rH 

o 

£3 
O 

MH 
O 



CO 
-P 

C 

cu 

e 

CD 

rH 

0 

CU 

CD U 
CD 

i — i d 

CD 

to 



LO 



o 
co 



u 

T3 O 

CD -P 

-p cd 

CO rH 

rH d 

O tT 

CO CD 

M H 



CO 







! co 


CM 


o 


o 


1 rH 


O 


CM - 






CO 


rH 


o 


o 


o 


CTi 


CTi 




CTk 


cn 


CTi 


1 CTk 




(?) 


en 


! cr> 




rH 


rH 


! rH 


rH 



o 

LO 

CM 
ST 











VO 




vo 




CO 




\> 


CO 




O 




rH 


rH 


rH 




CM 


CM 




LO 


CD 








CM 


\ 


\ 


LO 


\ 






\ 


\ 


CO 






CO 












\ 


o 


o 




rH 


rH 


rH 


rH 


rH 






CD 




LO 


LO 


LO 


LO 


LO 


rH 






rH 












LO 






LO 






• s. 


• *. 





O Q 

£! ^\ 
-P 

CD C 



05 



Di 

a 
a 



CO 



CM 



o 

CTi 



ID 






1 < 




< 




< 


-P 


CO 


LO 






O 






C 


CO 


CO 


LO 


O 


! O 


lo i 


t> 


(D 






LO 


O 




CM j 






CO 


CO 


CM 


r- 


CO 


! 


CO 








CM 




LO 


LO 




0 


o\ 


CTi 


CTl 


CO 


CO 


CO 


CO 


0 


LO 


LO 


LO 


LO 


LO 


LO I 


lO 


Q 


CO 


cn 


to 


CO 


CO 


CO 


CO 




O 


P 




D 


D 


D 


D 




CO 




LO 


VD 




CO 


CTi 




rH 


rH 


rH 


rH 


rH 


rH 


rH 



CM 

\ 

rH 
LO 







rH 






CD 




rH 






CO U 




cd 






-H CD 




e 






H -P 




to 






MH 










fd fd 










tn to 




-H 






a c 




> 






*H O 




cd 




CO 


tO -H 




£3 




CD 


to -P 








> 


CD cd 




-P 




■H 


U U 




C3 




-P 


a-p 


d 


CD 








o 


tn 




CD 


d CD 


*H 


cd 




a 


CO CJ 


-P 








a 


fd 








4h O 


H 


cd 


CO 


-p 


o u 


-p 




M 






to 


Mh 


a 


o 




-H 


o 




u 



CD 

rH 

cd 



CO 
CO 



CTi 
CM 
CM 

rH 
CO 
CTi 
CTi 



O 

LO 

CM 



-H 
O X5 
£3 

-P T5 
CD d 
S «0 



-P 

c 

CD 

e 
-p 

cd 

CD 

u 
-P 

CO 
•H 
CO 
>i 

rH 

cd 

-H 

-H 



O 



to 
d 

cd 

M 

cd 

a 

a o 

cd 4J 
CD 

C0 H 

0 

CO XJ 

>1-p 



cd -a 

CD 



CO 



o 

CM 

rH 

CO 
CTi 
CTi 

rH 



S 

c 

<D 
U 
U 

u 



o 

-p 
c 

<D 
U 
U 
P 

u 



I— I 

-P 
■H 
H 



CO 
<D 
t7> 
0} 
& 

(1) 
•P 
(0 
Q 

<U 
P 
CO 
CO 



0) 



o 
o 

Q 



oo 



CM 



CM ^ ! 
' — I i — 1 ' — I CO CsJ CM \> \ 

• •t •••«: 

LOooooLor-ooooco! 
^lOr^cMcocococol 
HHHrororonn! 

^T^r^TLOOOOO 

cmcmcnioooooooooo 



00 



CM 

"cT' 
m 

e 
p 

4-1 

O 

d 
•H 
-P 
0) 
tn 



O 

4-1 

W 
-P 
fi 
CD 



CD 
U 

U 
*H 
4-1 
■H 

U 

cd 

ft-H 
10 T3 
-H CD 
0Q H 



co 

a 

-H 

a> 
-p 
o 

ft 
o 
ft 



CTi 
O 

O 
CO 
CTi 
CTi 



O 

a\ 

On] 

r- 

Li") 

CO 

D 



o 

CM 



CM 
CM 
LO 

o 



LO 
00 



oo 

CO 

\ 

00 
CM 



CD g 










CO O 




CO 










d 






CD 4-1 




o 






> 




•H 


to 




CD «— 1 




-P 


CD 




U O 


CD 


ft 


CI 




u 


i— 1 


P rH 


CD 




CD CD 


•H 


M O 






X! -P 


X! 


CO U 






-P CO 




•H CD 


d 




CD 




T3 -P 


•H CD 




tT r~\ 


M 


CO 


-P -P 


M 


d o 


CD 


r~\ CD 


m o3 


CD 


-H XI 


> 


P i-H 


rH i-H 


XI 


U U 


-H 


4-1 O 


P CD 


-P 


U 


rH 


e xi 




O 


O 4-1 




u u 


CD 




4-1 O -P 


CD 




U « — 1 




u 


XJ 


X! U 


O 


d 


M-l -p 03 


-P 


•H 


4-4 M 


03 


O U ft 




tn -P ( 


O CD 




O 


O 


d 03 


-P 


to 


Tf ft >i 




■H ft ^ 


TS to 


CD 


O 10 TS 




T3 CD 


O CD 




x d o 




-h x 


x -i 








o 


-P o 


N 


CD U 




> 4-1 


CD X3 


a 


S 4J 03 




03 O 


S o 


CD 



o 

lO 
CM 



CM 



o\ 

H (M (M lO 
CM CO 00 CO 
\ \ \ 
rH o o o 
\ h ro n n 

"sT IT) if) lO LQ 



00 



LO 



tO; 

di 
a 

-Hi 
-PI 

-hi 
to! 
d 

-d pj 
d s 
o3 a 
M 

co H 
-d os 

d Oj 

3 -HI 

O -M 
ft 3 

e a); 

o q 
u OS 

M 
03: 
XI! 
ft 



00 • \ 

00 O • 00 LO i 

• CM CTi H H i 

Csl 00 ^ j CM 

LO \ \ \ \ jCM 

<m m m o o in ^ 

\ oo ro n oo !\ 

lo lo lo i^r lo 



•v ;LO »^ 



LO 

00 



LO 


LO 


r- 




rH 






j 00 




rH 


LO 


r- 


rH 


rH 




o 


o 


00 


O 


o 


LO 




00 


r- ! 


yo 


o 


o 


o 


o ! 


o 


00 


00 


00 


r- ! 




cn 


CTi 




cn ! 


CTi 




CTi 




CTk ! 


CT> 


rH 


rH 


rH 


rH ! 


rH 


< 




< 


^ ! 




00 




CTi 


! 


00 


CM 


LO 




lO i 


LO 


CM 


rH 


oo 


r- ! 


CTi 


KO 




00 


oo ! 


00 




00 


oo 




rH 








i 


00 


LO 


LO 


LO 


LO j 


LO 


CO 


CO 


CO 


CO 


CO 




D 


D 


& 


& 


rH 


0\] 


00 




LO 


CN 


CM 


CM 


ON] 


On] 



CM 

rH 
LO 











o 








-H 








-P 


if 






03 






d 


U 


C 


; 4h 


-H 


03 


-P O rH 


CD 


- ft 


P < 


-P 


tO CD 


a 


CI 


O 


C U 


L 


o d 


M 


•H ft 


L 


-H -H 


ft 


CD 


cq -P CD 


-P H 




O -P 


u 


O -H CO 


i — 


c» o i 


o 


m CD 03 


C 




CO 


ftX! 




O ft 




-P CD 


CL 


h O ! 




V to 


-P 


ft ft j 


u 


C U 3 


t/: 


•H ! 


CD 


03 O 


a 


rH 


H 


4-1 H 




«H O : 


ft 


tO *H 


C 


CD ft i 


CD CO CD 


X 


-H 03 ! 


X) 


XJ CO X 


CJ 


>i ! 


•H 


-H CD -P 




£ • 


O 


-P O 




X 03 -H i 


rH 


ft O 73 






>1 


CD U a 




*H p O ! 




ft 03 




rn x u 





0) 

a 

4J 

c 

<D 
M 
H 

U 



o 

+J 
c 

u 
u 

u 



d) 

I— I 
4J 
■H 
H 



(0 
0) 

(0 



0 
Q 

d) 
to 

CO 
H 



cm 

rH O O 

lo ^ 

IT) K£> KO KD 

^ o cn 

\H(NOO 

O N ^ ^ 

CN] • »v • 



B 

CD 

f0 -P 
CO 

(U C w 

g - H ^ 
to U) £ 

m 3 o 
i— i i—i 

o 

CO 

o m 

tnxJ 
o -H 

1 — i cv 

O -H -P 
-P rH a 

H5 (D o 

< x* o 



CO 

o 



CM 



CO 
CM 
i— I 

o 
o 



CM 
CM 
CO 
\ 

LO 



co 




o 


<£> 




LO 


LO 


CO 




\ 


o 


rH 




LO 



CO 
CD 

x> i u 

•H |3 

X I U 

0 ! 0) 

1 ! U 
S3 



XJ 
-H 
U 
>i 



Q 








H 




< 


\<\ 


-P 


00 


rH 


CO 


c 




00 


: lo! 


0) 


LO 


LO 


cn I 


LO 


CO 


CO i 




Ch I 


LO 


rH 1 


0 


CO 


r- 


CO i 


0 


^ 1 




in ! 


a 










CO I 


CO 


CO I 




D 


O 


D 






r- 


CO 




CNJ 


CN 


CM 



CTi 
rH 

o 

CO 
CO 
CTi 



CO 
CNJ 
LO 
O 

rH 

O 
O 
CN] 



CNJ 

r-* 

CTi 
CO 

r- 
o 
o 
o 

CM 



O CM 
15 < 



a* 


4H 


LIH 




Eh 


o 


O 




< 










n-h 

J.I L, 


nt 




CD — rH 


CD 


CD 




P O 3 


s 


B 




CO PQ 4H 


a -p 


(0 




o 


(0 


^ 


a-— co 


rH 


CD 


CD 


CO 3 


CD 


Sh Xi 


X> 


O CD 


> 


-p c 


H 


XJ 4J - 


CD 




O 


a -p a) 


XI 


CD 


CO 


*H CD TJ 




Xl CD 


-H 


JH CO -H 


CD 


-P CO 


X5 


-P CO -P 


X! 




m o 


-P 


Sh CD 


in 


CD U CD 




O CO 


CD 


C! rH 




<P -h 


X! 


■H tJi U 


O 


X> 


. -P 


co C 3 


MH 


CO 


O 


O -H d 




-p -p 












CD C! rH 




CD f0 




O 




CD 




p< x» a 




«J X! 





CO 
CM 
LO 

o 

rH 

o 
o 

CM 



CTi 
CM 



1> 
<J\ 
CO 

o 
o 
o 

CM 



O CNJ 
15 < 







CM 












H 


CD 










< 


CO 






XI 




— C 


X5 U ro 


CO 


x( 


d 




-H 


d O CD 


M 


a 






CD CD 


fti 4h CO 


a) 


(0 






4-> -P 


•H 


XI 






«J 0 


co <— 1 x5 


u 


03 






X! M 


CD ^ 


o 


•iH 


b 






XJ Mh -P 


CO 


B 


CD 




CO 


•H CD M 


■H 


CD 


rH 




O CD 


-P CO f0 


X5 


rH 


x: o 




x: -p 


O 3 CD 


X! 


O 


-P u 


•i 


a-p 


CD X! 


M -P 




•H CD 


d 


*H CD 


»— 1 ^ 


CD -H 


CD 


5 -P 


<! 


SH CO 


U CO MH 


x: ^ 


-P 


CO 




-P CO 


3 CD O 


-p 


CO 


X) CD 






CI X5 


o xf 


CD 


CD rH 


ri 


CD U 


>i-H -P 


CD 


rH 


-P O 


< 


G 




X> -P 


O 


(0 Xt 




•H CTI rH 


o a, (d 




X! 


•H O 




co d 


a CD g 


-H 


u 


U ^ 




O -H ^ 


a-P 


u 


u 


O CD 


c 


C T3 U 


>i (0 


o 


CD 


CO Qh4 


CD C! PQ 
X5 -H fdj 


i — 1 CD 


CO 


ft 


CO >i 4i 


O Jh 


CO 




(D XI 


<i 


< Xi - 


a -p 




x; 



00 

o 
o 
o 

CM 

o 



o 

•H 
CO 
M 
CD 
> 

CO 

< 



o 
o 

CM 

o 

O 



O 
00 



S 

g 

4J 
C 

<D 

u 
u 

u 



o 

4J 

c 

0) 

u 
u 
p 
u 



0) 

H 
4-> 
•H 
Eh 



CO 
(1) 
t» 
a) 
& 

0) 

-p 
Q 
0 

W 
W 



CO 

G 

-H 
CD 
-P 

o 



0. CD 

-d 

C iH 

(d o 



-d 

■H 
U 
(0 

u 

•H 
0) 
«H 
U 

d) 
55 



fd 

e 

o 

CD 4-1 

x; 

O CD 

M CO 

q-i d 



C 
■H 
-P 

c x: 
0 -p 

> -H 
CD ^ 
M 

cu 

-d -P 
g fd cd 

u 

tn O 
C to 



■H 

-P 

m 
cu co 



CO 

u 
cd 
> 



CO CD 
fd H 



-P 



CD fd 



e 
o 



X) 

-d m 



00 
C\) 
lO 
O 
i — 1 

o 
o 



O 

CD 
-P 
CO 
0) 

•Hi 
O! 

X! 
U 

4-r 
o 

-M 

Mi 
Oi 
Qi 
coi 
Cl 
fd: 
U 
-P 



4-1 
O 

CO 

-P 

CO 
-H 

o 
fd 

CD 

-d 

*H 
-P 
0, 
CD 



4-1 
O 



I 



CO (< 
CO 

-H -H 

a cd 

o -P 
o 

CD o 

-d a 

-H -H 

-P rH 

a o 
cd a 



C\] 
CM 
rH 



o 

o 
o 
o 
o 
cnj 



4-1 

O l — l 
I 

co <; 
-p 

CO 

■H -H 
d CD 
O -P 

di o 

fd M 

a, 

CD O 

-d a 

•H -H 

-P rH 

a O 

cd a 

a. fd 



C co 

■H -H 

o o 

U d> 
CD 



-d 

■H 

U 

m 
u 

*H 
CD 

rH 

u 

55 



H 

CD CO 
-P CD 
O T3 
U -H 
CX-P 

o a 
a a) 



tH 

00 

o 
o 
o 
o 

C\J 



o 
oo 

o 

iH 
O 

o 

CM 



CO 



-H 
CD 
-P 

O tH 

a cd 



00 



fd 



co 



H 
-P 

a 

CD 



o 



CD 
TS 
-H 
-P 

a-d 

CD CD 4-1 

a > 



o 



CD CD 

a -d 



-d 

CD 
CO 
3 



U 
O 
4-1 

x; 

-p • 

•H U 
-P 

CO M rH 

CD fd 3 
X a U 
CD CO 

rH ^ fd 

a— > 

6 co o 

O *" — -H 
UdX3 
-H M 

d> fd 

C H U 

•H rH 

e i t» 
m o c 
o x; -h 
^ a,4J 

co fd 

O CD 
X! M 

a -p 



00 
00 

o 
co 
cn 

CTi 



4J 

c 
(U 



o 

0 
Q 



o 

CO 

o 
o 
o 



° ^ 



CnJ 
G\ 

o 
o 

<£> 
CO 

D 



^) 

(H 

o 

CO 

D 



oo 

CNJ 
00 

r- 
oo 
o 
<x» 

co 
D 



o 

tH 
CTi 



O CM 



CTi 

co 
oo 
oo 
r- 

LT) 
CO 

D 



00 



CsJ 
00 



oo 
oo 



00 



LO 

00 



00 



09/526,193 Search Strategy 



(FILE 1 HOME 1 ENTERED AT 08:01:40 ON 07 JUN 2001) 

FILE 'CAPLUS' ENTERED AT 08:02:06 ON 07 JUN 2001 

E HAY DEN MICHAEL R/AU 25 
LI 2 S (E3) AND PY<=1999 AND (ATP) 

E WILSON ANGELA R/AU 25 
L2 2 S (E3 OR E4 ) AND PY<=1999 

E PIMSTONE S/AU 25 
L3 8 S (E6) 

FILE 1 STNGUIDE 1 ENTERED AT 08:24:57 ON 07 JUN 2001 



FILE 'CAPLUS' ENTERED AT 08:32:15 ON 07 JUN 2001 
E HAYDEN MICHAEL/AU 25 
L4 21 S (E3 OR E9) AND PY<=1999 AND (ATP OR CHOLESTEROL OR LIPID OR H 



FILE 1 STNGUIDE ' ENTERED AT 08:34:12 ON 07 JUN 2001 



09/526,193 Search Results 



=> d ibib abs 1- 

YOU HAVE REQUESTED DATA FROM 21 ANSWERS - CONTINUE? Y/(N):y 



L4 ANSWER 1 OF 21 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR(S) : 



CORPORATE SOURCE: 



SOURCE : 



PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



CAPLUS COPYRIGHT 2001 ACS 
1999:782824 CAPLUS 
132:220845 

A frequent mutation in the lipoprotein lipase gene 
(D9N) deteriorates the biochemical and clinical 
phenotype of familial hypercholesterolemia 
Wittekoek, Marianne E . ; Moll, Etelka; Pimstone, Simon 
N . ; Trip, Mieke D. ; Lansberg, Peter J.; Defesche, Joep 
C; Van Doormaal, Jasper J.; Hayden, Michael 
R. ; Kastelein, John J. P . 

Department of Vascular Medicine, Academic Medical 
Centre, Amsterdam, 1105 AZ, Neth. 
Arterioscler . , Thromb., Vase. Biol. (1999), 
19(11), 2708-2713 
CODEN: ATVBFA; ISSN: 107 9-564 2 
Lippincott Williams & Wilkins 
Journal 
English 

The D9N substitution is a common mutation in the lipoprotein lipase (LPL) 
gene. This mutation has been assocd. with reduced levels of HDL 
cholesterol and elevated triglycerides (TG) in a wide variety of 
patients. The authors investigated the influence of this D9N mutation on 
lipid and lipoprotein levels and risk for cardiovascular disease 
(CVD) in patients with familial hypercholesterolemia (FH). A total of 
2091 FH heterozygotes, all of Dutch extn., were screened for the D9N 
mutation using std. polymerase chain reaction techniques, followed by 
specific enzyme digestion. A total of 94 FH subjects carried the D9N 
mutation at a carrier frequency of 4.5%. Carriers of other common LPL 
mutations, such as the N291S and the S447X were excluded. Clin, data on 
80 FH individuals carrying the D9N were available and were compared with a 
FH control group matched for age, sex, and body mass index. Anal, 
revealed significantly higher TG and lower HDL- 
cholesterol levels. Dyslipidemia was more pronounced in D9N 
carriers with higher body mass index. Moreover, FH patients carrying this 
common LPL mutation were at higher risk for CVD. The common D9N LPL 
mutation leads to increased TG and decreased HDL plasma levels 
in patients with FH. These effects are most apparent in those FH 
heterozygotes with an increased body mass index. Furthermore, this 
mutation, present in 4.5% of Dutch FH heterozygotes, leads to increased 
risk for CVD. 
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Burstein, M; J Lipid Res 1970, Vll, P583 CAPLUS 
Eckel, R; N Engl J Med 1989, V320, P1060 CAPLUS 
Fisher, R; J Lipid Res 1995, V36, P2104 CAPLUS 
Friedewald, W; Clin Chem 1972, V18, P4 99 CAPLUS 
Gerdes, C; Circulation 1997, V96, P733 CAPLUS 
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CAPLUS COPYRIGHT 2001 ACS 
1999:755246 CAPLUS 
132:206542 

Mutations in the ABC1 gene in familial HDL 
deficiency with defective cholesterol efflux 
Marcil, Michel; Brooks-Wilson, Angela; Clee, Susanne 
M . ; Roomp, Kirsten; Zhang, Lin-Hua; Yu, Lu; Collins, 
Jennifer A.; Van Dam, Marjel; Molhuizen, Henri O. F. ; 
Loubster, Odell; Ouellette, B. F. Francis; Sensen, 
Christoph W. ; Fichter, Keith; Mott, Stephanie; Denis, 
Maxime; Boucher, Betsie; Pimstone, Simon; Genest, 
Jacques, Jr.; Kastelein, John J. P.; Hayden, 
Michael R. 

NRC Innovation Centre, Xenon Bioresearch Inc, 
Vancouver, BC, V5Z 4H4, Can. 
Lancet (1999), 354(9187), 1341-1346 
CODEN: LANCAO; ISSN: 0140-6736 
Lancet Ltd. 
Journal 
English 

Background A low concn. of HDL cholesterol is the most 
common lipoprotein abnormality in patients with premature atherosclerosis. 
The authors have shown that Tangier disease, a rare and severe form of 
HDL deficiency characterized by a biochem. defect in cellular 
cholesterol efflux, is caused by mutations in the ATP 
-binding-cassette (ABC1) gene. This gene codes for the 
cholesterol-efflux regulatory protein (CERP) . The authors 



CORPORATE SOURCE: 

SOURCE: 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



09/526,193 Search Results 



investigated the presence of mutations in this gene in patients with 
familial HDL deficiency. Methods Three French-Canadian families 
and one Dutch family with familial HDL deficiency were studied. 
Fibroblasts from the proband of each family were defective in cellular 
cholesterol efflux. Genomic DNA of each proband was used for 
mutation detection with primers flanking each exon of the ABC1 gene, and 
for sequencing of the entire coding region of the gene. PCR and 
restriction-fragment length polymorphism assays specific to each mutation 
were used to investigate segregation of the mutation in each family, and 
to test for absence of the mutation in DNA from normal controls. Findings 
A different mutation was detected in ABC1 in each family studied. Each 
mutation either created a stop codon predicted to result in truncation of 
CERP, or altered a conserved amino-acid residue. Each mutation segregated 
with low concns. of HDL-cholesterol in the family, and 

was not obsd. in more than 500 control chromosomes tested. Interpretation 
These data show that mutations in ABC1 are the major cause of familial 
HDL deficiency assocd. with defective cholesterol 
efflux, and that CERP has an essential role in the formation of 
HDL. The authors' findings highlight the potential of modulation 
of ABC1 as a new route for increasing HDL concns. 
REFERENCE COUNT: 35 

REFERENCE ( S ) : (1) Allikmets, R; Nat Genet 1997, V15, P236 CAPLUS 

(2) Allikmets, R; Science 1997, V277, P1805 CAPLUS 

(3) Altschul, S; Nucleic Acids Res 1997, V25, P3389 
CAPLUS 

(6) Bodzioch, M; Nat Genet 1999, V22, P347 CAPLUS 
(8) Brooks-Wilson, A; Nat Genet 1999, V22, P336 CAPLUS 
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Mutations in ABC1 in Tangier disease and familial 
high-density lipoprotein deficiency 

Brooks -Wilson, Angela ; Marcil , Michel ; Clee, Susanne 
M. ; Zhang, Lin-Hua; Roomp, Kirs ten; Van Dam, Mar j el ; 
Yu, Lu; Brewer, Carl; Collins, Jennifer A. ; Molhuizen, 
Henri O. F. ; Loubser, Odell; Ouelette, B. F. Francis; 
Fichter, Keith; Ashbourne-Excof fon, Katherine J. D.; 
Sensen, Christoph W. ; Scherer, Stephen; Mott, 
Stephanie; Denis, Maxime; Martindale, Duane; Frohlich, 
Jiri ; Morgan, Kenneth; Koop, Ben;' Pirns tone, Simon; 
Kastelein, John J. P. ; Genest, Jacques, Jr. ; 
Hayden, Michael R. 

NRC Innovation Centre, Xenon Bioresearch Inc., 
Vancouver, BC, V6T 1W5, Can. 
Nat. Genet. (1999), 22(4), 336-345 
CODEN: NGENEC; ISSN: 1061-4 036 
Nature America 
Journal 
English 

Genes have a major role in the control of high-d. lipoprotein (HDL 
) cholesterol (HDL-C) levels. Here the authors have 

identified two Tangier disease (TD) families, confirmed 9q31 linkage and 
refined the disease locus to a limited genomic region contg . the gene 
encoding the ATP-binding cassette transporter (ABC1). Familial 
HDL deficiency (FHA) is a more frequent cause of low HDL 

levels. On the basis of independent linkage and meiotic recombinants, the 
authors localized the FHA locus to the same genomic region as the TD 
locus. Mutations in ABC1 were detected in both TD and FHA, indicating 
that TD and FHA are allelic. This indicates that the protein encoded by 
ABC1 is a key gatekeeper influencing intracellular cholesterol 
transport, hence the authors have named it cholesterol efflux 
regulatory protein (CERP) . 
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Nucleic Acids Res 1997, V25, P3389 



Allikmets, R; 
Altschul, S; 
CAPLUS 

Baxevanis, A; 



Bioinformatics : A Practical Guide to 
the Analysis of Genes and Proteins 1998, P98 
CAPLUS 
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09/526,193 Search Results 



AUTHOR(S) 



CORPORATE SOURCE: 

SOURCE : 

PUBLISHER: 
DOCUMENT TYPE: 
LANGUAGE : 
AB 



cohort of patients with coronary artery disease and is 
associated with changes in lipids and lipoproteins 
Henderson, Howard E.; Kastelein, John J. P.; 
Zwinderman, Aeilko H.; Gagne, Eric; Jukema, J. Wouter; 
Reymer, Paul W. A.; Groenemeyer, Bjorn E. ; Lie, Kong 
I.; Bruschke, Albert V. G.; Hayden, Michael R. 
; Jansen, Hans 

Department of Medical Genetics, University of British 
Columbia , Vancouver, Can . 
J. Lipid Res. (1999), 40(4), 735-743 
CODEN: JLPRAW; ISSN: 0022-2275 
Lipid Research, Inc. 
Journal 
English 

Lipoprotein lipase (LPL) is crucial in the hydrolysis of triglycerides 
(TG) in TG-rich lipoproteins in the formation of HDL particles. 
As both these lipoproteins play an important role in the pathogenesis of 
atherosclerotic vascular disease, the authors sought to assess the 
relation between post-heparin LPL (PH-LPL) activity and lipids and 
lipoproteins in a large, well-defined cohort of Dutch males with coronary 
artery disease (CAD). These subjects were drawn from the REGRESS study, 
totaled 730 in no. and were evaluated against 75 healthy, normolipidemic 
male controls. Fasting mean PH-LPL activity in the CAD subjects was 108 
(46) mU/mL, compared to 138 (44) mU/mL in controls. When these patients 
were divided into activity quartiles, those in the lowest vs. the highest 
quartile had higher levels of TG, VLDLc (VLDL cholesterol) and 
VLDL-TG. Conversely, levels of TC, LDL, and HDLc were lower in these 
patients. Also, in this cohort PH-LPL relationships with lipids and 
lipoproteins were not altered by apoE genotypes. The frequency of common 
mutations in the LPL gene assocd. with partial LPL deficiency (N291S and 
D9N carriers) in the lowest quartile for LPL activity was more than double 
the frequency in the highest quartile (12.0% vs. 5.0%). By contrast, the 
frequency of the S447X LPL variant rose from 11.5% in the lowest to 18.3% 
in the highest quartile. This study, in a large cohort of CAD patients, 
has shown that PH-LPL activity is decreased (22%) when compared to 
controls; that the D9N and N291S, and S447X LPL variants are genetic 
determinants, resp., in CAD patients of low and high LPL PH-LPL 
activities; and that PH-LPL activity is strongly assocd. with changes in 
lipids and lipoproteins. 
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Advances in cardiovascular risk prediction: new 
biochemical and genetic markers 

Ordovas, Jose M.; Cupples, L. Adrienne; Wilson, Peter 
W. F.; Lahoz, Carlos; Levy, Daniel; Otvos, James D.; 
McNamara, Judith R.; Gagne, Eric; Hayden, 
Michael; Schaefer, Ernst J. 

Lipid Metabolism Laboratory, JM-USDA-HNRCA at Tufts 
University, Boston, MA, USA 
Int. Congr. Ser. (1998), 
1155(Atherosclerosis XI), 425-431 
CODEN: EXMDA4; ISSN: 0531-5131 
Elsevier Science B.V. 
Journal ; General Review 
English 

A review and discussion with 26 refs. In clin. 
well-accepted that total plasma cholesterol is 
indicator of a patient's risk of coronary heart disease (CHD) . 
Furthermore, study of the established risk factors of high levels of 
low-d. lipoprotein cholesterol (LDL-C) and low levels of high-d. 
lipoprotein cholesterol (HDL-C) reveals a considerable 
overlap between CHD cases and controls. In this report, the authors 
present some preliminary results showing that lipoprotein remnants detd. 
using a novel immunochem. technique can potentially improve CHD risk 
assessment. Moreover, the authors show that NMR spectroscopy could be 
used to examine the complexity of lipoprotein subclasses and to det . their 
precise value as CHD risk predictors. This technique allows for high 
sample throughput and automation; however, this instrumentation is not 
readily available to small labs. Regarding the use of genetic markers as 
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CHD risk predictors, it is becoming evident that the apoE gene locus is a 
major determinant of CHD risk in the population. Moreover, common 
mutations at the LPL gene locus exert a significant effect on triglyceride 
and HDL-C levels. 
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TITLE: A common mutation in the lipoprotein lipase gene 

(N291S), alters the lipoprotein phenotype and risk for 
cardiovascular disease in patients with familial 
hypercholesterolemia 

AUTHOR ( S ) : Wittekoek, Marianne E.; Pimstone, Simon N . ; Reymer, 

Paul W. A. ; Feuth, Lisette; Botma, Gert-Jan; Defesche, 
Joep C; Prins, M.; Hayden, Michael R.; 
Kastelein, John J. P. 

CORPORATE SOURCE: Lipid Research Group, Department of Vascular Medicine, 

Academic Medical Centre, University of Amsterdam, 
Neth. 

SOURCE: Circulation (1998), 97(8), 729-735 

CODEN: CIRCAZ; ISSN: 0009-7322 
PUBLISHER: Williams & Wilkins 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Recently, a mutation in the lipoprotein lipase (LPL) gene (N291S) has been 
reported in 2% to 5% of individuals in western populations and is assocd. 
with increased triglyceride (TG) and reduced HDL 

cholesterol (HDLC) concns. Here the authors report a significant 
alteration in biochem. and clin. phenotype in subjects with familial 
hypercholesterolemia (FH) who are heterozygous for this N291S LPL 
mutation. Sixty-four FH heterozygotes carrying the N291S mutation had a 
significantly higher TG level, a higher ratio of total cholesterol 
to HDLC, and lower HDLC concns. compared with 175 FH heterozygotes without 
this LPL mutation. Moreover, the N291S mutation conferred a significantly 
greater risk for developing cardiovascular disease in FH heterozygotes 
compared with FH heterozygotes without this LPL mutation (odds ratio, 
3.875). These data provide evidence that a common LPL variant (N291S) 
significantly influences the biochem. phenotype and risk for 
cardiovascular disease in patients with FH. 
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TITLE: Dyslipidemias associated with heterozygous lipoprotein 

lipase mutations in the French-Canadian population 
AUTHOR(S): Julien, Pierre; Gagne, Claude; Ven Murthy, M. R . ; 

Levesgue, Georges; Moor j ani, Sital; Cadelis , Francois ; 

Hayden, Michael R. ; Lupien, Paul J. 
CORPORATE SOURCE: Department of Medicine, Lipid Research Centre, Laval 

University Medical Centre, Ste-Foy, G1V 4G2, Can. 
SOURCE: Hum. Mutat. (1998), (Suppl. 1), S148-S153 

CODEN: HUMUE3; ISSN: 1059-77 94 
PUBLISHER: Wiley-Liss, Inc. 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Some 90 adult subjects with heterozygous lipoprotein lipase (LPL) 

deficiency from 28 French-Canadian families were analyzed. Some 84 

individuals carried the previously characterized missense mutation at 

codon 207, and 6 people carried the previously characterized missense 

mutation at 188. Heterozygotes for LPL deficiency exhibited familial 

hypertriglyceridemia with low HDL levels and normal LDL levels 

of apolipoprotein B. All had significantly reduced LPL mass and activity, 

whereas their hepatic lipase activities were normal. The increased plasma 

triglycerides were due to increased VLDL triglycerides. Although total 

plasma cholesterol was normal, VLDL cholesterol levels 

were increased. The VLDL cholesterol/VLDL triglycerides ratio 

was significantly reduced. The VLDL apolipoprotein B level was higher in 

carriers than in noncarriers. The HDL cholesterol 

concn. was decreased, resulting in a higher total cholesterol/ 

HDL cholesterol ratio. This decrease in HDL 

cholesterol as well as in HDL apolipoprotein A-I was due 

to significant redn. in the HDL2 fraction. Dyslipoproteinemia 

(hypertriglyceridemia and hypoalphalipoproteinemia ) was more frequently 

obsd. among carriers than noncarriers. 
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tolerance in lipoprotein lipase-def icient mice by 
adenovirus-mediated expression of human lipoprotein 
lipase 

AUTHOR(S) : Excoffon, Katherine J. D. Ashbourne; Liu, Guoqing; 

Miao, Li; Wilson, Janet E.; Mcmanus, Bruce M.; 
Semenkovich, Clay F. ; Coleman, Trey; Benoit, Patrick; 
Duverger, Nicolas; Branellec, Didier; Denef le, 
Patrice; Hayden, Michael R. ; Lewis, M. E. 
Suzanne 

CORPORATE SOURCE: Department of Medical Genetics, University of British 

Columbia, Vancouver, BC, V6T 1Z4, Can. 

SOURCE: Arterioscler . , Thromb., Vase. Biol. (1997), 

17(11), 2532-2539 
CODEN: ATVBFA; ISSN: 1079-5642 

PUBLISHER: American Heart Association 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Humans homozygous or heterozygous for mutations in the lipoprotein lipase 
(LPL) gene demonstrate significant disturbances in plasma lipoproteins, 
including raised triglyceride (TG) and reduced HDL 
cholesterol levels. In this study the authors explored the 
feasibility of adenovirus-mediated gene replacement therapy for LPL 
deficiency. A total of 5. times. 109 plaque-forming units (pfu) of an 
El/E3-deleted adenovirus expressing either human LPL (Ad-LPL) or the 
bacterial . beta . -galactosidase gene (Ad-LacZ) as a control were 
administered to mice heterozygous for targeted disruption in the LPL gene. 
Peak expression of total postheparin plasma LPL activity was obsd. at day 
7 in Ad-LPL mice vs. Ad-LacZ controls (834 vs. 313 mU/mL), and correlated 
with human-specific LPL activity (522 mU/mL) and mass (9214 ng/mL), a 
change that was significant to 14 and 42 days, resp. At day 7, plasma TGs 
were significantly reduced relative to Ad-LacZ mice (0.17 vs. 1.90 mmol/L) 
but returned to endogenous levels by day 42. Ectopic liver expression of 
human LPL was confirmed by in situ hybridization anal, and from raised LPL 
activity and mass in liver homogenates. Anal, of plasma lipoprotein 
compn. revealed a marked decrease in VLDL-derived TGs. Severely impaired 
oral and i.v. fat-load tolerance in LPL-def icient mice was subsequently 
cor. after Ad-LPL administration and closely paralleled that obsd. in 
wild-type mice. These findings suggest that liver-targeted, 
adenovirus-mediated LPL gene transfer offers an effective means for 
transient correction of altered lipoprotein metab. and impaired fat 
tolerance due to LPL deficiency. 
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PUBLISHER: Lipid Research, Inc. 

DOCUMENT TYPE: Journal 

LANGUAGE: English 

AB Plasma lipoprotein lipase (LPL) activity correlates with high d. 
lipoprotein (HDL) cholesterol levels in humans . 

However, in several mouse models created either through transgenesis or 

targeted inactivation of LPL, no significant changes in HDL 

cholesterol values have been evident. One possible explanation 

for this species difference could be the absence of plasma cholesteryl 

ester transfer protein (CETP) activity in mice. To explore this 

possibility and further investigate interactions between LPL and CETP 

modulating HDL cholesterol levels in vivo, we examd. 

the relationship between LPL activity and HDL levels in mice 

expressing the simian CETP transgene, compared with littermates not 

carrying the CETP gene. On a chow diet, increasing LPL activity was 

assocd. with a trend towards increased HDL levels (51 .+-. 29 

vs. 31 .+-. 4 mg/dL highest vs. lowest tertiles of LPL activity, P = 0.07) 

in mice expressing CETP, while no such effects were seen in the absence of 

CETP. Furthermore, in the presence of CETP, a significant pos . 

correlation between LPL activity and HDL cholesterol 

was evident (r = 0.15, P = 0.006), while in the absence of CETP no such 
correlation was detected (r = 0.15, P = 0.36), highlighting the 



09/526,193 Search Results 



interactions between LPL and CETP in vivo. When mice were challenged with 
a high fat, high carbohydrate diet, strong correlations between LPL 
activity and HDL cholesterol were seen in both the 

presence (r = 0.45, P = 0.03) and absence (r = 0.73, P < 0.001) of CETP . 
Therefore, under altered metabolic contexts, such as those induced by 
dietary challenge, the relation between LPL activity and HDL 
cholesterol may also become evident. Here we have shown that both 
genetic and environmental factors may modulate the assocn. between LPL 
activity and HDL cholesterol, and provide explanations 
for the absence of any changes in HDL values in mice either 
transgenic or with targeted disruption of the LPL gene. 
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.beta . -blocking agents with a beneficial influence on 
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AUTHOR(S): Groenemei j er , Bjorn; Hallman, Michael D. ; Reymer, Paul 
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Taco; Jansen, Hans; Lie, Kong I.; Bruschke, Albert V. 
G.; Boerwinkle, Eric; Hayden, Michael R. ; 
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AB Lipoprotein lipase (LPL) is the rate-limiting enzyme in the lipolysis of 

triglyceride-rich lipoproteins, and the gene coding for LPL is therefore a 

candidate gene in atherogenesis . The authors previously demonstrated that 

two amino acid substitutions in LPL, the Asn291-Ser and the Asp9-Asn, are 

assocd. with elevated triglycerides and lower HDL 

cholesterol and are present with greater frequency in coronary 

artery disease (CAD) patients than in normol ipidemic control subjects. 

Conversely, a third frequent mutation in this gene, the Ser447-stop, is 

reported by some investigators to underlie higher HDL 

cholesterol levels and would represent a beneficial genetic 

variant in lipoprotein metab. We therefore sought conclusive evidence for 

these allegations by investigating the effects of the LPL Ser447-stop 

mutation on LPL and hepatic lipase (HL) activity, HDL 

cholesterol, and triglycerides in a large group of CAD patients 

(n=820) with normal to mildly elevated total and LDL cholesterol 

levels. Carriers of the Ser447-stop allele ( heterozygotes and 

homozygotes ) had significantly higher postheparin LPL activity (P=.034), 

normal postheparin HL activity (P=.453), higher HDL 

cholesterol levels (P=.013), and lower triglyceride levels 

(P=.044) than noncarriers. The influence of the Ser447-stop allele on LPL 
activity was pronounced in patients using . beta . -blockers (P=.042) and not 
significant in those not using them (P=.881), suggesting a 
gene-environment interaction between the Ser447-stop mutation and 

.beta . -blockers . The authors conclude that the LPL Ser447-stop mutation 
has a significant pos. effect on LPL activity and HDL 
cholesterol and triglyceride levels and that certain subgroups of 
CAD patients carrying the Ser447-stop mutation will have less adverse 
metabolic effects when placed on . beta . -blockers . The LPL Ser447-stop 
mutation therefore should have a protective effect against the development 
of atherosclerosis and subsequent CAD. 
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CORPORATE SOURCE: Department of Vascular Medicine, Academic Medical 

Center, Amsterdam, 1105 AZ, Neth. 
SOURCE: Circulation (1997), 95(12), 2628-2635 

CODEN: CIRCAZ; ISSN: 0009-7322 
PUBLISHER: American Heart Association 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Lipoprotein lipase (LPL) is the rate-limiting enzyme in the lipolysis of 

triglyceride-rich lipoproteins, and the gene coding for LPL is therefore a 

candidate gene in atherogenesis . The authors previously demonstrated that 

two amino acid substitutions in LPL, the Asn291-Ser and the Asp9-Asn, are 

assocd. with elevated triglycerides and lower HDL 

cholesterol and are present with greater frequency in coronary 

artery disease (CAD) patients than in normolipidemic control subjects. 

Conversely, a third frequent mutation in this gene, the Ser447-Stop, is 

reported by some investigators to underlie higher HDL 

cholesterol levels and would represent a beneficial genetic 

variant in lipoprotein metab. We therefore sought conclusive evidence for 

these allegations by investigating the effects of the LPL Ser447-Stop 

mutation on LPL and hepatic lipase (HL) activity, HDL 

cholesterol, and triglycerides in a large group of CAD patients 

(n=820) with normal to mildly elevated total and LDL cholesterol 

levels. Carriers of the Ser447-Stop allele ( heterozygotes and 

homozygotes) had significantly higher postheparin LPL activity (P=.034), 

normal postheparin HL activity (P-.453), higher HDL 

cholesterol levels (P=.013), and lower triglyceride levels 

(P=.044) than noncarriers. The influence of the Ser447-Stop allele on LPL 
activity was pronounced in patients using . beta . -blockers (P=.042) and not 
significant- in those not using them (P=.881), suggesting a 
gene-environment interaction between the Ser447-Stop mutation and 
.beta . -blockers . The authors conclude that the LPL Ser447-Stop mutation 
has a significant pos. effect on LPL activity and HDL 
cholesterol and triglyceride levels and that certain subgroups of 
CAD patients carrying the Ser447-Stop mutation will have less adverse 
metabolic effects when placed on . beta . -blockers . The LPL Ser447-Stop 
mutation therefore should have a protective effect against the development 
of atherosclerosis and subsequent CAD. 
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AB Gene therapy to deliver and express a corrective lipoprotein lipase (LPL) 
gene may improve the lipid profile and reduce the morbidity and 
potential atherogenic risk from hypertriglyceridemia and 
dyslipoproteinemia in patients with complete or partial LPL deficiency. 
The authors have used an El-/E3-adenoviral vector, with an RSV-driven 
human LPL cDNA expression cassette (Ad-RSV-LPL) , to achieve high ectopic 
LPL gene expression in the human hepatoma cell line HepG2, an accepted 
hepatocellular model of lipoprotein metab. Ad-RSV-LPL transduction of 
HepG2 cells with a multiplicity of infection (moi) between 12.5 and 100 
yielded dose-dependent increments in LPL mass and activity. Peak levels 
of LPL protein of 2,032.1 ng/105 cells per mL (moi 100) correlated with 
increased activity of 92.7 mU/105 cells per mL relative to negligible LPL 
levels in Ad-RSV-LacZ ( . beta . -galactosidase ) controls. Exogenous LPL 
expression over a 5-day period peaked at day 3. Susceptibility to 
inhibition by 1 M NaCl and an anti-LPL monoclonal antibody confirmed that 
lipase activity was indeed derived from human LPL. Hydrolysis, by 
LPL-overexpressing HepG2 cells, of triglycerides (TG) carried in 
very-low-d. lipoprotein (VLDL) showed that greater than 50% of the TG 
disappeared after 4 h of incubation. These results were compatible with 
FPLC evidence of a marked redn. in VLDL-TG. These results provide strong 
in vitro evidence that adenoviral-mediated ectopic expression of the human 
LPL gene could render hepatic cells capable of VLDL catabolism and thus 
support the possibility for in vivo adenoviral vector-mediated 
liver-targeted LPL gene therapy. 
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postprandial chylomicron triglyceride and retinyl 
palmitate response in normolipidemic carriers 
Pimstone, Simon N.; Clee, Susanne M.; Gagne, S. Eric; 
Miao, Li; Zhang, Hanfang; Stein, Evan A.; Hayden, 
Michael R. 

Dep. Med . Genetics, Univ. British Columbia, Vancouver, 
BC, V6T 1Z4, Can. 

J. Lipid Res. (1996), 37(8), 1675-1684 
CO DEN : JLPRAW; ISSN: 0022-2275 
Journal 
English 

An Asn291Ser mutation in exon 6 of the lipoprotein lipase gene (LPL) 
frequently occurs in Caucasians (2-4%) and results in a partial catalytic 
defect. Although this mutation may be assocd. with low HDL 
cholesterol and elevated triglyceride levels, some carriers are 
normolipidemic and may have LPL activity in the normal range in the 
fasting state. To assess in vivo the influence of dietary stress on the 
function of this mutation, the authors have performed oral fat load 
studies on three unrelated normolipidemic Asn291Ser carriers and compared 
these results to five healthy controls and to a subject with a clear 50% 
redn. in LPL activity compared with controls. The Asn291Ser carriers 
exhibited a more pronounced postprandial response compared with 
non-carriers as evidenced by higher chylomicron triglyceride (TG) and 
chylomicron retinyl palmitate peaks. Significantly higher area under 
response curves were also seen for both chylomicron triglycerides and 
chylomicron retinyl palmitate when compared with non-carriers. These 
results provide further in vivo evidence for the functional effects of 
this common mutation despite normal fasting lipid levels. These 
data suggest that even though subjects with this mutation may be 
normolipidemic in the fasting state, environmental stress such as an oral 
fat load may unmask the catalytic defect and result in significant 
disturbances in postprandial chylomicron metab. 
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AB A single point mutation in the human lipoprotein lipase gene which results 
in an A .fwdarw. G nucleotide change at codon 291 (nucleotide 1127) of the 
lipoprotein lipase gene, and a substitution of serine for the normal 
asparagine in the lipoprotein lipase gene product is seen with increased 
frequency in patients with coronary artery disease, and is assocd. with an 
increased susceptibility to coronary artery disease, including in 
particular premature atherosclerosis. This is expressed as a diminished 
catalytic activity of lipoprotein lipase, lower HDL- 
cholesterol levels, and higher triglyceride levels. Thus, 
susceptibility of a human individual to premature atherosclerosis can be 
evaluated by: (a) obtaining a sample of DNA from the individual; and (b) 
evaluating the sample of DNA for the presence of nucleotides encoding a 
serine residue as amino acid 291 of the lipoprotein lipase gene product. 
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Thus, the mismatched primer 5 1 -ctgcttcttttggctctgactgta-3 ' can be used in 
PCR or strand displacement amplification of the mutant gene region. 
Patients found to be suffering from or likely to suffer from premature 
atherosclerosis and other forms of coronary artery disease as a result of 
a lipoprotein lipase deficiency can be treated using gene therapy. Thus, 
viral vectors were constructed for gene therapy using an El deletion 
mutant adenovirus, polylysine, and a plasmid contg. human lipoprotein 
lipase cDNA under control of the cytomegalovirus promoter region. Vectors 
for introducing human lipoprotein lipase cDNA into mammalian cells were 
made using the murine leukemia retroviral backbones M3neo, M5neo, and 
JZenl which contain long terminal repeat regulatory sequences for the 
myeloproliferative sarcoma virus. A 1.56-kb Dral-EcoRI fragment 
encompassing the entire lipase amino acid coding region was subcloned into 
a unique BamHI site located 3" or 5' to the neomycin phosphotransferase 
gene. Gene transfer efficiency was up to 57% with an increase in 
lipoprotein lipase bioactivity up to 14-fold and an increases in enzyme 
dimer up to 54-fold. 

L4 ANSWER 15 OF 21 CAPLUS COPYRIGHT 2001 ACS 
ACCESSION NUMBER: 1995:975156 CAPLUS 

DOCUMENT NUMBER: 124:24804 

TITLE: Structural features in lipoprotein lipase necessary 

for the mediation of lipoprotein uptake into cells 
AUTHOR (S) : Krapp, Annette; Zhang, Hanfang; Ginzinger, David; Liu, 

Ming-S; Lindberg, Anna ; Olivecrona , Guni 11a ; 

Hayden, Michael R. ; Beisiegel, Ulrike 
CORPORATE SOURCE: Med. Klinik, Univ. Krankenhaus Eppendorf, Hamburg, 

20246, Germany 

SOURCE: J. Lipid Res. (1995), 36(11), 2362-73 

CODEN: JLPRAW; ISSN: 0022-2275 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Lipoprotein lipase (LPL) has been shown to mediate the uptake of 

lipoproteins into cells. The uptake is initiated by binding of LpL to 
cell surface proteoglycans and to the low-d. lipoprotein (LDL) 
receptor-related protein. This ability of LpL is independent of catalytic 
activity and depends on the intact dimeric structure of the lipase and 
functional residues in the C-terminal domain. The goal of this study was 
to identi f y structural features in human LpL that are essential in 
mediation of lipoprotein uptake. Naturally occurring variants and LpL 
mutants produced by site-directed mutagenesis were cloned and expressed in 
COS cells. A combination of immunoassays and sepn. on heparin-Sepharose 
columns was used to det. the molar ratio of monomeric to dimeric LpL in 
the expression media. The mutants were tested for their ability to 
mediate the uptake of 1251-labeled .beta.-VLDL in cultured Hep3b cells in 
direct comparison with wild-type LpL. The authors found that the concn. 
of monomer in the media correlated neg. with the effect on the uptake 
mediated by the dimeric form of LpL. A mutation affecting the catalytic 
activity (D156G) resulted in no significant redn. in the lipase-mediated 
-beta.-VLDL uptake. Point mutations in the proposed lipid 
binding region, W390A or W393A, and the substitution of residues 390-393 
with the homologous hepatic lipase (HL) sequence, were also normal, 
whereas the deletion of residues 390-393 reduced the ability to mediate 
the uptake by .apprx.60% in comparison to wild-type LPL. A mutation known 
to impair heparin binding (R294A) was also less efficient than the 
wild-type enzyme in mediating uptake. In conclusion, it is important to 
det . the monomer/dimer ratio in mutant prepns . as the presence of monomers 
inhibits the uptake mediated by dimeric LpL. Moreover, sites involved in 
heparin and lipid binding between residues 390-421 are important 
for LpL-mediated lipoprotein uptake. 
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AB Approx. 1% to 2% of persons in the general population are homozygous for a 
lipoprotein receptor-binding defective form of apoE (apoE2/2) . However, 
only a small percentage (2% to 5%) of all apoE2/2 homozygotes develop type 
III hyperlipoproteinemia. Interaction with other genetic and 
environmental factors are required for the expression of this 
lipid abnormality. The authors sought to investigate the possible 
role of LPL gene mutations in the development of hyperlipoproteinemia in 
apoE2/2 homozygotes and in apoE2 heterozygotes . As a first step, the 
authors performed DNA sequence anal, of all 10 LPL coding exons in 2 
patients with the apoE2/2 genotype who had type III hyperlipoproteinemia 
and identified a single missense mutation (Asn 291 . fwdarw. Ser ) in exon 6 
of the LPL gene. The mutation was then found in 5 of 18 patients with 
type III hyperlipoproteinemia who had the apoE2/2 genotype (allele 
frequency = 13.9%; .times. 10-5) and 6 of 22 hyperlipidemic E2 
heterozygous patients with the apoE3/2 and E4/2 genotype {allele frequency 
= 13.6%; .times. 10-5). In contrast, this mutation was found in only 3 of 
230 normolipidemic controls (allele frequency = 0.7%). In vitro 
mutagenesis studies revealed that the Asn 291 .fwdarw. Ser mutant LPL had 
approx. 60% of LPL catalytic activity and approx. 70% of specific activity 
compared with wild-type LPL. The heparin binding affinity of the mutant 
LPL was not impaired. The authors' data suggest that the Asn 291 .fwdarw. 
Ser substitution is likely to be a significant predisposing factor 
contributing to the expression of different forms of hyperlipidemia when 
assocd. with other genetic factors such as the presence of apoE2. 
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TITLE: Many roads lead to atheroma 
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AB A review with 18 refs. For many years cholesterol was seen as 

the worst enemy of coronary arteries. Recent advances show that 
interactions between lipoproteins, coagulation and growth factors are 
important in atherosclerosis. 
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AUTHOR(S): Ma, Yuanhong; Ooi, Teik C; Liu, Ming-Sun; Zhang, 

Hanfang; McPherson, Ruth; Edwards, Alun L.; Forsythe, 
Ian J.; Frohlich, Jiri; Brunzell, John D. ; 
Hayden, Michael R. 

CORPORATE SOURCE: Dep. Med., Univ. British Columbia, Vancouver, BC, Can. 

SOURCE: J. Lipid Res. (1994), 35(6), 1066-75 
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LANGUAGE: English 

AB Partial deficiency in lipolysis usually results in only mild disturbances 
of lipid levels. However, when this is assocd. with impairment 
of the uptake of remnant particles and increased prodn. of 

triglyceride-rich lipoproteins stimulated by environmental factors such as 
during normal pregnancy, chylomicronemia may ensue . The authors have 
previously reported a patient who had approx. 12% of normal LPL activity 
and developed severe chylomicronemia during pregnancy (Ma et al. 1993. J. 
Clin. Invest. 91: 1953-1958). Here the authors report four new patients 
with pregnancy-induced chylomicronemia. In the nonpregnant state, these 
patients had mild to modest elevation of triglyceride levels ranging from 
80 to 623 mg/dL (0.9-7.0 mmol/L) but during the third trimester they 
became severely chylomicronemic with triglyceride levels ranging from 2314 
to 14596 mg/dL (26 to 164 mmol/L). Three of these four patients had 
partial lipoprotein lipase (LPL) deficiency. The mol . characterization of 
the LPL gene in these three patients with partial LPL deficiency revealed 
four novel unpublished mutations. Patient ffl is a compd . heterozygote for 
Leu252Arg and Ala261Thr mutations which are assocd. with 25% of normal LPL 
activity. In addn., she has an apoE3/2 genotype. Patient §2 is a 
heterozygote for a Asn291Ser substitution with 69% of LPL activity and 
also has an apoE3/2 genotype, while patient S3 is a heterozygote for a 
Trp382Stop mutation with 54% of normal LPL activity and has an apoE4/2 
genotype. The fourth patient (#4) with pregnancy-induced chylomicronemia 
does not have LPL deficiency and has an apoE3/3 genotype. The previously 
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reported patient (#5) who had 12% of normal LPL activity due to 
homozygosity for a Serl72Cys mutation also has an E3/3 genotype. The 
authors' data suggest that mutations in the LPL gene that cause partial 
LPL deficiency might be a frequency factor in the pathogenesis of 
pregnancy-induced chylomicronemia . 
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Genetic and phenotypic heterogeneity in familial 
lecithin: cholesterol acyltransf erase (LCAT) 
deficiency 

Funke, Ha raid; Von Eckardstein, Arnold; Pritchard, P. 
Haydn; Hornby, Ann E.; Wiebusch, Heiko; Motti, 
Corradino; Hayden, Michael R. ; Dachet, 
Christine; Jacotot, Bernard; et al. 
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4400, Germany 

J. Clin. Invest. (1993), 91(2), 677-83 
CODEN: JCINAO; ISSN: 0021-9738 
Journal 
English 

The presence of lecithin : cholesterol acyltransf erase (LCAT) 
deficiency in six probands from 5 families originating from 4 different 
countries was confirmed by the absence or near absence of LCAT activity. 
Also, other invariate symptoms of LCAT deficiency, a significant increase 
of unesterified cholesterol in plasma lipoproteins and the redn. 
of plasma HDL-cholesterol to levels below one-tenth of 

normal, were present in all probands. In the probands from two families, 
no mass was detectable, while in others reduced amts. of LCAT mass 
indicated the presence of a functionally inactive protein. Sequence anal . 
identified homozygous missense or nonsense mutations in 4 probands. Two 
probands from one family both were found to be compd . heterozygotes for a 
missense mutation and for a single base insertion causing a reading 
frame-shift. Subsequent family analyses were carried out using mutagenic 
primers for carrier identification. LCAT activity and LCAT mass in 23 
genotypic heterozygotes were approx. half normal and clearly distinct from 
those of 20 unaffected family members. In the homozygous patients no 
obvious relationship between residual LCAT activity and the clin. 
phenotype was seen. The observation that the mol. defects in LCAT 
deficiency are dispersed in different regions of the enzyme suggests the 
existence of several functionally important structural domains in this 
enzyme. 
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Molecular genetics of human lipoprotein lipase 
deficiency 

Hayden, Michael R.; Ma, Yuanhong 
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A review with 38 refs. Lipoprotein lipase (LPL) hydrolyzes the 
triglyceride core of circulating chylomicrons and very-low-d. lipoprotein, 
and modulates the levels and lipid compn. of low and high d. 
lipoproteins. Worldwide, more than 20 mutations in the LPL gene have been 
identified in patients with familial LPL deficiency. Most of these 
mutations are clustered in the region encoded by exons 4, 5 and 6 which 
forms the proposed catalytic domain of LPL. In French Canadians who have 
the highest reported frequency for LPL deficiency, three common mutations 
in the LPL gene have been identified which account for approx. 97% of 
mutant genes in this group. Simple DNA-based tests for the detection of 
all these mutations have been developed for the screening for carriers of 
LPL deficiency. This will facilitate further studies of phenotypic 
expression in heterozygous carriers and assessment of the risk of 
atherosclerosis in these individuals. 
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Characterization of six partial deletions in the 
low-density-lipoprotein (LDL) receptor gene causing 
familial hypercholesterolemia (FH) 
Langlois, Sylvie; Kastelein, Johannes J. P.; 
Hayden, Michael R. 
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CORPORATE SOURCE: Dep. Med. Genet., Univ. British Columbia, Vancouver, 
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SOURCE: Am. J. Hum. Genet. (1988), 43(1), 60-8 

CODEN: AJHGAG ; ISSN: 0002-9297 
DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB Two hundred thirty-four unrelated heterozygotes for familial 

hypercholesterolemia (FH) were screened to detect major rearrangements in 
the low-d . -lipoprotein (LDL) receptor gene. Total genomic DNA was 
analyzed by Southern blot hybridization to probes encompassing exons 1-18 
of the LDL receptor gene. Six different mutations were detected and 
characterized by the use of exon-speci f ic probes and detailed restriction 
mapping. Each mutation is unique and suggests that mol . heterogeneity 
underlies the mol. pathol. of FH. There appear to be preferential sites 
within the LDL receptor gene for major rearrangements resulting in 
deletions . 
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in an animal (e.g., a human). Thus, ABC transporter gene ABC1 of 
chromosome 9 has been identified as the gene involved in Tangier disease 
and familial HDL deficiency. Many polymorphisms, and mutations (deletion, 
substitution, nonsense, frameshift, and splicing-altering) , have been 
identified. Many of these correlate with disease; some create/delete 
restriction sites. The cDNA for ABC1 has been cloned and sequenced. The 
protein encoded by the cDNA has an addnl. 60 amino acids relative to that 
previously reported: these extra amino acids were shown to be present in 
vivo and to play an essential part in the activity of the protein. The 
ABC1 protein has been shown to transport cholesterol. The ABC1 gene was 
found to have 4 9 exons. The sequence of each exon with surrounding 
introns is presented. 
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A frequent mutation in the lipoprotein lipase gene 
(D9N) deteriorates the biochemical and clinical 
phenotype of familial hypercholesterolemia 
Wittekoek, Marianne E . ; Moll, Etelka; Pimstone, 
Simon N. ; Trip, Mieke D.; Lansberg, Peter J.; 
Defesche, Joep C; Van Doormaal, Jasper J.; Hayden, 
Michael R . ; Kastelein, John J. P. 

Department of Vascular Medicine, Academic Medical 
Centre, Amsterdam, 1105 AZ, Neth, 

Arterioscler. , Thromb., Vase. Biol. (1999), 19(11), 
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CODEN: ATVBFA; ISSN: 1079-5642 
Lippincott Williams & Wilkins 
Journal 
English 

The D9N substitution is a common mutation in the lipoprotein lipase (LPL) 
gene. This mutation has been assocd. with reduced levels of HDL 
cholesterol and elevated triglycerides (TG) in a wide variety of patients. 
The authors investigated the influence of this D9N mutation on lipid and 
lipoprotein levels and risk for cardiovascular disease (CVD) in patients 
with familial hypercholesterolemia (FH). A total of 2091 FH 
heterozygotes, all of Dutch extn. , were screened for the D9N mutation 
using std. polymerase chain reaction techniques, followed by specific 
enzyme digestion. A total of 94 FH subjects carried the D9N mutation at a 
carrier frequency of 4.5%. Carriers of other common LPL mutations, such 
as the N291S and the S447X were excluded. Clin, data on 80 FH individuals 
carrying the D9N were available and were compared with a FH control group 
matched for age, sex, and body mass index. Anal, revealed significantly 
higher TG and lower HDL-cholesterol levels. Dyslipidemia was more 
pronounced in D9N carriers with higher body mass index. Moreover, FH 
patients carrying this common LPL mutation were at higher risk for CVD. 
The common D9N LPL mutation leads to increased TG and decreased HDL plasma 
levels in patients with FH. These effects are most apparent in those FH 
heterozygotes with an increased body mass index. Furthermore, this 
mutation, present in 4.5% of Dutch FH heterozygotes, leads to increased 
risk for CVD. 
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A common mutation in the lipoprotein lipase gene 
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cardiovascular disease in patients with familial 
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Wittekoek, Marianne E . ; Pimstone, Simon N. ; 
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AB Recently, a mutation in the lipoprotein lipase (LPL) gene (N291S) has been 
reported in 2% to 5% of individuals in western populations and is assocd. 
with increased triglyceride (TG) and reduced HDL cholesterol (HDLC) 
concns. Here the authors report a significant alteration in biochem. and 
clin. phenotype in subjects with familial hypercholesterolemia (FH) who 
are heterozygous for this N291S LPL mutation. Sixty-four FH heterozygotes 
carrying the N291S mutation had a significantly higher TG level, a higher 
ratio of total cholesterol to HDLC, and lower HDLC concns. compared with 
175 FH heterozygotes without this LPL mutation. Moreover, the N291S 
mutation conferred a significantly greater risk for developing 
cardiovascular disease in FH heterozygotes compared with FH heterozygotes 
without this LPL mutation (odds ratio, 3.875). These data provide 
evidence that a common LPL variant (N291S) significantly influences the 
biochem. phenotype and risk for cardiovascular disease in patients with 
FH. 
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Ethnic variation and in vivo effects of the 
-93t. fwdarw.g promoter variant in the lipoprotein 
lipase gene 

Ehrenborg, Ewa; Clee, Susanne M. ; Pimstone, Simon 
N . ; Reymer, Paul W. A.; Benlian, Pascale; 
Hoogendi j k, Christiaan F. ; Davis, Henry J. ; Bissada, 
Nagat; Miao, Li; Gagne, S. Eric; Greenberg, L. 
Jacguie; Henry, Ronald; Henderson, Howard; Ordovas, 
Jose M.; Schaefer, Ernst J.; Kastelein, Johannes J. 
P.; Kotze, Maritha J.; Hayden, Michael R. 
Department of Medical Genetics, University of British 
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Arterioscler. , Thromb., Vase. Biol. (1997), 17(11), 
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CODEN: ATVBFA; ISSN: 1079-5642 
American Heart Association 
Journal 
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Recently, a (t. fwdarw.g) transition at nucleotide -93 in 
lipase (LPL) gene promoter has been obsd. in Caucasians, 
compared the freguency of the -93g carriers in three distinct populations 
(Caucasians, South African Blacks, and Chinese). The carrier frequency in 
the Caucasian population was 1.7% (4/232), which was in contrast to the 
South African Black population, which had a frequency for this allele of 
76.4% (123/161) of the individuals tested. This transition was not obsd. 
in the Chinese population under study. Near complete linkage disequil. 
between the -93g and the previously described D9N mutation was obsd. in 
the Caucasian population but not in South African Blacks. To further 
assess the ancestral origins of these DNA changes, DNA haplotyping using a 
CA repeat 5* to these substitutions was performed. The -93t allele was 
assocd. with only a few specific dinucleotide repeat sizes. In contrast, 
the -93g allele occurred on chromosomes with many different repeat 
lengths. The broad distribution of repeats on -93g carrying chromosomes, 
their high frequency in the South African Black population, and the 
conservation of the -93g allele among different species may suggest that 
the -93g allele is the ancestral allele on which a transition to t and the 
D9N mutations arose. The very high frequency of the -93g allele distinct 
from the N9 allele in a cohort of Black South Africans allowed us to 
specifically assess the phenotypic effects of the -93g allele on lipids. 
Individuals homozygous for the g allele at -93 showed mildly decreased 
triglycerides compared with individuals homozygous for the t allele 
(1. 14.+-. 0.66 mmol/L vs. 0. 82.+-. 0.3; P=.04). Thus, the -93g allele in 
this cohort is assocd. with low plasma triglyceride levels. 
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Familial defective apolipoprotein B-100 in 
hypercholesterolemic Chinese Canadians: identification 
of a unique haplotype of the apolipoprotein B-100 
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Atherosclerosis Specialty Laboratory, Department of 
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181-185 
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AB Familial defective apo B-100 (FDB) is an autosomal dominant condition 
resulting in hypercholesterolemia. It is generally obsd . in 1-6% of 
hypercholesterolemic subjects in Caucasian populations studied. There 
are, thus far, no reports characterizing the frequency and phenotype of 
FDB in a Chinese population. The authors report on the frequency of the 
FDB (Arg (3500) . fwdarw. Gin) mutation and the assocd. haplotype among 160 
hypercholesterolemic ( TC . gtoreq . 6 . 2 mmol/1) Chinese Canadians including 36 
subjects with a clin. diagnosis of familial hypercholesterolemia (FH). 
Screening for the FDB mutation was done using a mutagenic polymerase chain 
reaction and haplotype anal, was undertaken using eight diallelic markers 
and the 3*HVR marker. One Chinese Canadian clin. FH heterozygote was pos. 
for the FDB Arg ( 3500 ). fwdarw. Gin mutation while none of the remaining 
non-FH hypercholesterolemic subjects were carriers of this mutation. 
Haplotype anal, in the patient pos . for this mutation revealed a unique 
haplotype which differed from both the common haplotype of this mutation 
obsd. in Caucasians and from the only other haplotype reported in a 
Chinese individual. The assocd. haplotype included a 9-base pair deletion 
in the signal peptide region and the presence of three restriction sites 
absent in previously reported haplotypes. These data suggest that the apo 
B-100 Arg(3500) . fwdarw. Gin mutation does not appear to be a significant 
factor contributing to moderate hypercholesterolemia in a Chinese 
population residing in Canada. However, this mutation was rarely obsd. 
among Chinese individuals with a clin. diagnosis of FH. The presence 
among Chinese individuals of two different haplotypes assocd. with this 
mutation, which are different from what has been described among 
Caucasians is compatible with multiple recurrent origins for this mutation 
in the Chinese population. 
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AB An Asn291Ser mutation in exon 6 of the lipoprotein lipase gene (LPL) 

frequently occurs in Caucasians (2-4%) and results in a partial catalytic 
defect. Although this mutation may be assocd. with low HDL cholesterol 
and elevated triglyceride levels, some carriers are normolipidemic and may 
have LPL activity in the normal range in the fasting state. To assess in 
vivo the influence of dietary stress on the function of this mutation, the 
authors have performed oral fat load studies on three unrelated 
normolipidemic Asn291Ser carriers and compared these results to five 
healthy controls and to a subject with a clear 50% redn. in LPL activity 
compared with controls. The Asn291Ser carriers exhibited a more 
pronounced postprandial response compared with non-carriers as evidenced 
by higher chylomicron triglyceride (TG) and chylomicron retinyl palmitate 
peaks. Significantly higher area under response curves were also seen for 
both chylomicron triglycerides and chylomicron retinyl palmitate when 
compared with non-carriers. These results provide further in vivo 
evidence for the functional effects of this common mutation despite normal 
fasting lipid levels. These data suggest that even though subjects with 
this mutation may be normolipidemic in the fasting state, environmental 
stress such as an oral fat load may unmask the catalytic defect and result 
in significant disturbances in postprandial chylomicron metab. 
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AB Familial hypercholesterolemia (FH) is characterized by elevated plasma 
conens. of LDL cholesterol resulting from mutations in the gene for the 
LDL receptor. Low HDL cholesterol levels are seen frequently in patients 
both heterozygous and homozygous for mutations in this gene. Suggested 
mechanisms for reduced HDL levels in FH patients have been altered 
apolipoprotein A-l metab. and elevated cholesteryl ester transfer protein 
activity, but the mol . basis for hypoalphalipoproteinemia in any of these 
patients has not yet been identified. The authors investigated four large 
families in which individuals were double heterozygotes for both FH and 
lipoprotein lipase (LPL) deficiency. These double heterozygotes have 
significantly less HDL cholesterol than persons with FH or LPL 
heterozygosity alone. In the double heterozygotes, HDL particle compn. is 
not significantly different from FH heterozygotes, suggesting a quant, 
rather than qual. defect in HDL metab. in these persons. The authors 
propose that mutations in the LPL gene may be a cause of low HDL 
cholesterol levels in some individuals heterozygous for FH. 
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Ultramicrotomy: a unique method for preparation of 
composite solder for transmission electron microscopy 
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Ultramicrotomy was successfully implemented for sectioning solder/Cu and 
composite solder/Cu samples for TEM. Solder/Cu joints, approx . 10 mm by 2 
mm by 3 mm, were C-coated and dipped in cyanoacrylate ester before being 
embedded into an epoxy mount. The mounted samples were trimmed in a 
series of steps to obtain a pyramid-shaped, embedded sample with a flat, 
trapezoidal face of exposed metal for sectioning. Thin sections were 
sliced directly from the bulk sample using an ultramicrotome and a diamond 
knife. Once sectioned, the samples were placed on Formvar and C-coated Cu 
grids for examn. by TEM . Solder/Cu joints made with eutectic (63Sn/37Pb) 
solder and several composite solders which included Cu and Cu6Sn5 
particles were examd. For the first time, it was possible to image 
simultaneously each phase in the material using a single TEM sample. The 
various phases present in the solder joints, including the Pb-rich and 
Sn-rich solder phases, the Cu6Sn5 and Cu3Sn intermetal lie phases, and Cu 
were identified using selected are electron diffraction. Artifacts due to 
sectioning, such as knife marks, intermetallic tearing, and brittle phase 
extn., were obsd. These artifacts were minimized by controlling the 
sectioning conditions. 



